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A NEW BEE OF THE GENUS ISCHNOMELISSA,
WITH A KEY TO THE KNOWN SPECIES

(HYMENOPTERA: HALICTIDAE) 1

Michael S. Engel2 -3
, Robert W. Brooks2

ABSTRACT: A new species of the Neotropical bee genus Ischnomelissa (Halictinae: Augo-

chlorini) is described and figured Ischnomelissa rasmusseni, new species, is most similar to /.

rhina but can be distinguished by the structure of the inner metatibial spur, coloration of the legs

and metasoma, presence of strong tomentose bands on the metasoma, and other characters. A
revised dichotomous key to the species of the genus is presented.

Bees of the augochlorine genus Ischnomelissa Engel are rarely encoun-

tered and nothing is known of their biology. Species are most similar to the

genus Chlerogella Michener because of the elongate head (due to a frequently

elongate malar space) and propodeum. Ischnomelissa species can be most eas-

ily separated from Chlerogella by the inner metatibial spur of females which

is densely pectinate with more than 10 teeth. Engel (2000) has provided de-

scriptions of both genera and means for distinguishing them as has Michener

(2000) who considered Ischnomelissa a subgenus of Chlerogella. Ischnomelissa

was recently revised and six species recognized (Brooks and Engel 1998), all

from Ecuador and Colombia. Subsequently, we have received from Claus

Rasmussen (Iquitos, Peru) a seventh species of this uncommon genus. Herein

we provide a description of this new species for use by Rasmussen in his stud-

ies of Peruvian and Ecuadorian Apoidea. In addition, we provide a revised key

to the species of the genus.

Morphological terminology follows that of Engel (2001) while the for-

mat for the description follows that employed elsewhere for augochlorine

bees (e.g., Engel 2000; Engel and Brooks 1998). The abbreviations F, OD, S,

and T are used for flagellomere, ocellar diameter (based on the median ocel-

lus), metasomal sternum, and metasomal tergum, respectively.

SYSTEMATICS

Ischnomelissa rasmusseni, NEW SPECIES
(Figures 1-3)

Diagnosis. In our 1998 key to species (Brooks and Engel 1998) the new
species will run to /. rhina Brooks and Engel. Indeed, the two species are quite

similar as both have a metallic green head and mesosoma with copper high-

1 Received July 17, 2001. Accepted August 24, 2001.

2 Division of Entomology, Natural History Museum and Biodiversity Research Center, Snow
Hall, 1460 Jayhawk Boulevard, University of Kansas, Lawrence, Kansas 66045-7523, U.S.A.

' Department of Ecology and Evolutionary Biology, University of Kansas.
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lights. The new species can be readily distinguished from /. rhina by the strong,

basal tomentose tergal bands on the metasoma, sculpturing of the mesosoma,

structure of the inner metatibial spur, and the black legs and dark brown

metasomal terga.

Description. FEMALE. Total body length 8.82 mm; forewing length 6.67 mm. Head longer

than wide (length 2.25 mm, width 1.67 mm). Mandible with strong subapical tooth Malar space

as long as basal mandibular width. 95% of clypeus below lower tangent of compound eyes.

Maxillary palpus 0.85 times length of compound eye. Frontal line carinate from between anten-

nal sockets to median ocellus. Distance from median ocellus to lateral ocellus 1.50 mm; between

lateral ocelli 0.20 mm; ocellocular distance 0.23 mm; diameter of median ocellus 0.17 mm; up-

per interorbital distance 0.83 mm; lower interorbital distance 0.75 mm. Median line of mesoscutum

strongly impressed; parapsidal lines faint. Intertegular distance 1.50 mm. Basal area of propodeum

slightly longer than combined lengths of scutellum and metanotum. Inner metatibial spur with

17 teeth, not including apical projection. Basal vein distad cu-a by twice vein width; lrs-m distad

lm-cu by four times vein width; 2rs-m distad 2m-cu by seven vein widths, relatively straight;

first submarginal cell longer than combined lengths of second and third submarginal cells; nte-

rior margin of second submarginal cell as long as anterior margin of third submarginal cell;

second submarginal cell slightly narrowed anteriorly; length of posterior margin of third sub-

mar^ ;al cell slightly less than twice length of anterior margin. Distal hamuli arranged 2-1-2.

Mandible black with dark reddish-brown apex; labrum, clypeal apex, and antenna black;

remainder of head dark metallic green with copper highlights. Mesosoma dark metallic green

with copper highlights except legs black and tegula semi-translucent brown. Wing veins dark

brown; membrane hyaline. Terga dark brown with translucent brown apical margins (the apical

margins in some places overlap the basal, yellow, tomentose bands of succeeding terga and

therefore are more contrasting); sterna dark brown.

Clypeus and supraclypeal area with faint, coarse punctures separated by 1-2 times a punc-

ture width, punctures becoming smaller and more strongly impressed on upper border of

supraclypeal area, integument between punctures smooth; remainder of face with small, contigu-

ous punctures, punctures becoming minute and more weakly defined by vertex; vertex and gena
with minute punctures separated by 2-3 times a puncture width, integument between smooth;

postgena imbricate. Pronotum finely imbricate; mesoscutum with small punctures separated by a

puncture width, integument between smooth; scutellum sculptured as on mesoscutum except

punctures slightly more faint; metanotum faintly rugose. Preepisternum and mesepisternum with

minute punctures separated by 2-5 times a puncture width, integument between punctures smooth;

metepisternum smooth, with a few, weak transverse striae in upper fifth. Lateral surfaces, poste-

rior surface, and basal area of propodeum strongly imbricate. Terga and sterna imbricate.

Pubescence of face yellow, setae simple and scattered (1-2 OD), with short (0.5-1 OD),
subappressed, plumose setae along inner margin of compound eye. Setae of gena and postgena

yellow, those of gena 0.5-1 OD in length, becoming progressively longer by postgena, those of

postgena 2-3 OD in length. Dorsal collar of pronotum with dense, short (0.5-1 OD), plumose
setae extending laterally to pronotal lobe. Pubescence of mesoscutum and scutellum scattered,

yellow-fuscous, 1-1.5 OD in length; lateral and posterior borders of mesoscutum with short

(0.5-1 OD), plumose setae; setae of scutellum slightly longer than those of mesoscutum;
metanotum with longer setae (1-3 OD). Pleura with scattered, fuscous setae with white apices,

setae progressively becoming longer ventrally, 1-3.5 OD in length. Pubescence of legs black,

setae on inner surface of metatibia with white apices. Propodeal lateral and posterior surfaces

with long (3-4 OD), yellow setae each with a few short branches. Metasomal Tl with scattered,

erect, moderately-long (2-3 OD), yellow setae; setae of remaining terga with shorter (1-2 OD)
appressed, yellow-fuscous setae; terga with strong, postgradular, yellow, tomentose bands (some-
times partially covered by translucent, apical margins of preceding terga depending on preserved
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position of metasoma; even when overlapped by preceding tergum, band still easily visible through

translucent apical margin); sterna with scattered, mostly simple, white setae; sternal setae pro-

gressively becoming longer, ranging from one OD in length basally to four OD in length apically

on each tergum.

MALE. Unknown.

Holotype. 9. ECUADOR: LO [Loreto Prov.], Loja, Jardin Botanico Reinaldo Espinosa,

liiOl [1 February 2001], [C] Rasmussen // 4° 2.284'S, W79° 1 1.957', 2152 m s.l. [sea level] //

Holotype, lschnomelissa rasmusseni Engel & Brooks [red label]. Deposited in the Division of

Entomology, Natural History Museum and Biodiversity Research Center, University of Kansas.

Etymology. The specific epithet is a patronymic honoring Claus Ras-

mussen, collector of the holotype, who generously donated the specimen to

the University of Kansas.

Fig. 1 . Lateral habitus of holotype female of lschnomelissa rasmusseni, new species.

Key to Females of lschnomelissa

(females unknown for/, octogesima and /. ecuadoriana)

1 . Malar space as long as or longer than basal width of mandible

- Malar space shorter than basal width of mandible

2

4
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basal band

Figs. 2-3. Holotype female of Ischnomelissa rasmusseni, new species. 2. Frontal view of face.

3. Dorsal view of metasoma, with yellow bands of basal tomentum indicated.
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2. Head and mesosoma metallic green with copper highlights 3

- Head and mesosoma dark metallic blue /. letcheni Brooks & Engel

3. Metasomal terga dark brown, with well-developed and distinct basal bands of

yellow tomentum; legs entirely dark brown to black; inner metatibial spur with

17 teeth, not including apical projection /. rasmusseni, new species

- Tl and most of T2 amber, remainder of metasoma brown, tergal graduli

with minute, fringe of yellow tomentum (frequently completely hidden by

preceding tergum); tarsi, tibiae, and femoral apices amber, remainder of

legs brown; inner metatibial spur with 13 teeth, not including apical

projection /. rhina Brooks & Engel

4. Integument of head and mesosoma dark metallic blue; Tl-2 dark

brown; inner metatibial spur with 12 teeth, not including apical

projection /. cyanea Brooks & Engel
- Integument of head and mesosoma nonmetallic. dark brown; Tl and

most of T2 amber; inner metatibial spur with 15-20 teeth, not including

apical projection /. zonata Engel

Key to Males of Ischnomelissa

(males unknown for /. rhina, I cyanea, and / rasmusseni)

1 Malar space almost as long as wide to slightly longer than wide 2

- Malar space linear, much shorter than wide /. zonata Engel

2. Head, mesosoma, and metasoma concolorous metallic green to blue; body
length 8.0 mm or greater 3

- Head and mesosoma metallic green and metasoma amber to amber-brown;

body length 6.7 mm or less /. octogesima Brooks & Engel

3. Fl one-half length of F2; mandible, malar space, and scape at least

anteriorly pale; malar space slightly shorter than wide /. lescheni Brooks & Engel
- Fl one-fourth length of F2; mandible, malar space, and scape dark brown to

black; malar space slightly longer than wide /. ecuadoriana Brooks & Engel
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COILING INTO A SPHERE: DEFENSIVE BEHAVIOR
OF A TRASH-CARRYING CHRYSOPID LARVA

LEUCOCHRYSA (NODITA) PAVIDA
(NEUROPTERA: CHRYSOPIDAE) 1

T. Eisner, M. Eisner2

ABSTRACT: The trash packet that many chrysopid larvae carry on their backs is a defensive

device. The larvae use the packet as a shield, which they interpose between themselves and

attacking ants by tilting the body in the appropriate direction. Leucochrysa (Nodita) pavida is

anomalous in that it uses its packet as a wraparound by coiling into a sphere when attacked. The

response, which leaves the larva entirely concealed by the packet, is effectively protective. Coil-

ing protects other arthropods against ants as well.

Many chrysopid larvae have the habit of carrying a packet of exogenous

material on their back (Smith 1922, Canard et al. 1984). They use a variety of

matter for the purpose, including vegetable debris, arthropod remains, and in-

sect waxes (Smith 1922, Slocum and Lawrey 1976, New 1969, Eisner et al.

1978, Canard et al. 1984, Mason et al. 1991). Typically, they scoop up the

material by use of their jaws and deliver it on the back by flexion of the front

end (Smith 1922, Principi 1940, New 1969). Special bristles that project out-

ward from the sides of the body, and others with recurved tips that project

upward from the back, serve for retention of the packet (Canard et al. 1984).

Larvae that construct such packets are appropriately known as trash carriers.

Existing evidence indicates that the packets act as protective shields. Ants,

for example, were shown to desist from pressing their assault upon trash-

carrying larvae if upon attempting to bite these they seized only parts of the

packet (Principi 1946, Eisner et al. 1978, 2002). Also, reduviid bugs were

noted to reject trash-carriers if they failed to reach the body of the larvae

when probing through the packets with their beaks (Eisner et al. 2002). Pack-

ets proved deterrent to geocorid bugs as well (New 1969).

Over the years we have had the opportunity to make casual observations

on a number of trash-carrying chrysopid larvae that we encountered at vari-

ous locations in Florida. These included larvae of three species of Ceraeochrysa

[C. cubana (Hagen), C. cincta (Schneider), C. smithi (Navas)] and two of

Leucochrysa [L. (Nodita) floridana (Banks) and L. (Nodita) pavida (Hagen)].

We had occasion to subject some of these larvae to attack, by releasing them

individually into Petri dishes together with one or more ants. Encounters were

quick to follow. When ants attacked singly, the larvae usually succeeded in

fending them off. The moment they were contacted by an ant they tilted the

body in such fashion as to cause the packet to become interposed between

1 Received March 15, 2001. Accepted August 23, 2001.

2 Department of Neurobiology and Behavior, Mudd Hall, Cornell University, Ithaca, NY 14853.
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themselves and the ant. The ant then often backed away, but even when it

pursued the attack, it was usually foiled by being able to bite into the packet

only. The larvae proved able to maneuver the shield in virtually every direc-

tion. No matter from where the ant attacked, they seemed always to deploy the

shield in the appropriate angle.

The larvae were not as successful when attacked simultaneously by more

than one ant. Under such circumstances ants could sometimes "break through"

from one direction while the packet was tilted in another. Such breakthroughs,

we found, could be fatal to a larva, since ants tended not to relinquish their

hold once they had succeeded in biting into the body of the larva, and the

bites often resulted in profuse hemolymph loss.

One particular larva fared differently from the others in that it proved

able to withstand the assault of groups of ants. That larva - Leucochrysa pavida

(Figs. 1,2)- which typically constructs its packet from tiny pieces of lichens

(Slocum and Lawrey 1976), resorted to a behavior that we observed with none

of the other species and which seemed intended to provide for the shielding of

the body as a whole. L. pavida, we found, rolls into a sphere when persistently

assaulted, essentially wrapping itself in the packet. We saw the larvae "coil

up" when attacked by groups of ants [Camponotus floridanus (Buckley)] in

our test dishes and they were able to withstand such assaults without sustain-

ing injury. Coiling also caused the larvae to lose their foothold, which under

natural circumstances, should the assault occur at some height above the soil,

would most likely result in them falling to the ground. The cost incurred by

such physical displacement should be bearable, given the benefits gained by

the escape.

Figure 1. Leucochrysa pavida larva. Reference bar - 1 mm.
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Figure 2. Leucochrysa pavida larva. (A) Ventral view, normal ambulatory posture (larva photo-

graphed through glass plate). (B) Same, dorsal view. (C) Coiled, in response to poking with

forceps. (D) Same, beginning to uncoil after disturbance has subsided. Bar: A = 1 mm.
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Figure 3. Coiling arthropods. (A) Armadillidium sp., under attack by Pogonomyrmex occiden-

talis (Cresson); attack staged in the laboratory at the Southwestern Research Station of the Ameri-

can Museum of Natural History, Portal, Arizona. (B) Cockroach {Perisphaerus semilunaris) un-

der attack by Formica exsectoides (Forel); encounter staged in the laboratory at Ithaca, New
York. (C) Oniscomorph millipedes from South Africa, coiled in response to handling. (D) Glomerid

millipede (Glomeris marginata) coiled in response to being seized in forceps; this millipede,

which is also chemically protected, is here seen emitting droplets of defensive secretion from its

mid-dorsal glandular pores. Bars: A, B = 2 mm, C = 2 cm, and D = 1 mm.
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Coiling behavior has evolved independently in a number of arthropods.

Over the years we have carried out predation tests with some of these, always

with ants, which we found frequently to be thwarted by prey "that turned into

a sphere". Thus, we found coiling behavior to be effectively defensive in

sow bugs (isopod Crustacea) (Fig. 3A), in a cockroach from Thailand,

Perisphaerus semilunatus (Hanitsch) (Fig. 3B), in oniscomorph millipedes

(Eisner and Davis 1967) (Fig. 3C), and in the millipede Glomeris marginata

(Villers) (Meinwald et al, 1966) (Fig. 3D). A comparative study of the effec-

tiveness of coiling behavior, based on quantitative assays and looking into

the full range of species that make use of it, could prove worthwhile.
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NEW RECORDS AND OBSERVATIONS FOR
PARASITIC CHIRONOMID MIDGES (DIPTERA:

CHIRONOMIDAE) AND THEIR MAYFLY
(EPHEMEROPTERA) HOSTS 1

B. A. Caldwell2 , N. A. Wiersema3

ABSTRACT: An additional population of the parasitic chironomid midge genus Symbiocladius

has been found on a species of mayfly (Heptageniidae) not known previously as a host in Geor-

gia. In on-going studies of the mayfly fauna of Texas, another chironomid midge, Nanocladius

(Plecopteracoluthus) bubrachiatus, was found on two species of Leptophlebiidae, a previously

unreported association with these taxa, and provides the first report of N. bubrachiatus outside of

the neotropics.

The chironomid midge genus Symbiocladius, previously known in Geor-

gia to the first author from only two localities, has been recently found on
Leucrocuta maculipennis (Walsh) (Ephemeroptera:Heptageniidae). Specimen
data is as follows: Georgia, Heard County, Town Creek, approx. 0.75 miles

from confluence with Hillabahatchee Creek, 20 August 1998, leg. J. Maudsley
and L. Dorn, 3 L. maculipennis larvae, 2 with Symbiocladius larva, 1 with

larval exuviae in pupal case. All specimens are in the collection of the first

author. A species determination was not possible since the Nearctic S. equitans

Claassen and 5. chattahoocheensis Caldwell are currently inseparable except

as males, with females undescribed.

Also recorded from the collection site was a single mayfly larva identifi-

able as L. aphrodite (McDunnough). It showed no signs of parasitism, but

could possibly also serve as a host. Although L. maculipennis presence in Geor-

gia is widely accepted, the record reported here is the first published for the

state. S. equitans has previously been reported from L. maculipennis (as

Heptagenia maculipennis) by Wiens et al. (1975) for Canada, and listed in

Jacobsen(1995).

The characters that separate males of S. chattahoocheensis from S. equitans

are a single gonostylar megaseta and more rounded volsella (Caldwell 1984).

However, southern hemisphere Symbiocladius have been shown to vary in

megaseta number both among and within species (Gonser and Spies 1997):

thus S. renatae Spies carries megasetae, S. wygodzinskyi Roback 1 or more,

and S. aurifodinae Hynes 3 to 5. Moreover, occasional doubling of the

megasetae frequently occurs in some other chironomid species, e.g. the

tanypod Coelotanypus concinnus (Coquillett), see Sublette et al. (1998). Thus,

a comparative examination of Symbiocladius females and additional reared

1 Received June 5, 200 1 . Accepted August 25, 200 1

.

2 1035 Lewis Ridge Circle, Lawrenceville, GA 30045.

3 4857 Briarbend Drive, Houston, TX 77035.
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material from different North American areas is needed to determine if the

variation in the males is intra- or inter-specific.

In ongoing studies in Texas by the second author, midges have been found

also on the leptophlebiid mayflies, Traverella presidiana Traver and Thraulodes

gonzalesi Traver and Edmunds. Specimen data is as follows: Texas, Kimble

County, Junction, South Llano River, Texas Tech. Field Station, 07 October

1997, leg. N. A. Wiersema, 2 T. gonzalesi larvae, each with 1 N. bubrachiatus

larva; 6 T. presidiana larvae, 2 each with 1 larva, 3 each with 1 larval exuviae

in pupal case, and 1 with 4 larvae of N. bubrachiatus. All specimens are in the

collection of the first author.

The midges were determined to be Nanocladius bubrachiatus Epler. N.

bubrachiatus is superficially similar to N. sp. 2 Jacobsen (Jacobsen 1999; Mayo
1969, as Symbiocladius). Chironomids have not been recorded previously in

association with either of these mayfly species.

In making the above determination, the only disagreements with the de-

scription of Epler (1986) for Honduran specimens were the apparent lack of

a seta interna on the mandible, first lateral mentum teeth not always sharply

pointed, and a tendency of the basal and central mandibular teeth to be fused.

The seta interna illustrated by Epler (1986) is quite small, and might be lack-

ing in some specimens or possibly become transparent in the mountant. In

two N. bubrachiatus paratypes examined the seta interna could not be dis-

cerned, and there was at least slight fusion of the basal mandibular teeth.

Fourth instar larvae of N. bubrachiatus are easily separable from N. sp. 2 by
features of the antenna, mentum, and mandible, including a first antennal

segment > 41 Jim, an AR of 1.66-1.91 (sclerotized length only), 6 lateral men-
tum teeth, and the non-indented outer margin of the mandible. In N. sp. 2 the

first antennal segment is 25.7-28.0 |am long, the AR is 0.9-1.0, the mentum
has 7 lateral teeth, and the outer margin of the mandible is indented (see

respective descriptions in Epler, 1986 and Mayo, 1969).

N. bubrachiatus also appears to be parasitic, based upon the Texas speci-

mens. Three immature larvae on T. presidiana exhibited a pattern of attach-

ment and positioning consistent with that described by Jacobsen (1999) for his

parasitic N. sp. 2. Two small larvae (probably second instar) were observed in

positions suggestive of attempted penetration, with frontal area of the heads

resting on the unsclerotized integument of the host's left hind coxal base and
left third gill base, respectively. An additional slightly larger larva (probably

third instar) was observed on the left lateral thoracic area between the mid and
hind coxae, with the frontal portion of the midge's head capsule appressed to

the host's thoracic surface.

Scarring - noted by Jacobsen (1999) as evidence of parasitism - was not

apparent, but there were other signs of parasitic feeding by N. bubrachiatus,

such as a deformed rear wingpad of the host as well as some aberrant gill

development. The Nanocladius larval guts did not contain boluses of sedi-



Vol 113, No 1, January & February, 2002 13

ment, algae, and detritus which are usually present in non-parasitic larvae.

This is interpreted as a further indication of feeding on the host's hemolymph
and was also noted in two larval paratypes examined. However, stable-iso-

tope analysis as reported by Doucett et al. (1999) is a more definitive and

unambiguous, though involved, method to identify the dietary carbon source

to confirm parasitism.

Epler (1986) termed the association he observed as symphoretic, with no

mayfly damage or malformation noted. His larval specimens were appar-

ently all fourth instar. Thus, they might have ceased feeding and positioned

themselves for pupation, since all were oriented with heads facing the poste-

rior ends of the mayflies. No signs of possible earlier larval positioning for

feeding were evident, even from the several empty cases still attached. Nano-
cladius {Plecopteracoluthus) is now known from four zoogeographic regions

(Jacobsen 1999; Hayashi 1998), with suspect parasitism known from the Ne-
arctic. Neotropical, and Oriental regions. Although Spies and Reiss (1996)
give the second record of occurrence from Belize, N. bubrachiatus has not

been reported previously outside the neotropics. Very recently, Dorville et al.

(2000) reported symphoresy between an unnamed species of N. (Plecoptera-

coluthus) and immatures of a perlid stonefly, Kempnya tijucana Dorville &
Froehlich from Brazil. Callisto and Goulart (2000) also recently reported N.

(Plecopteracoluthus) sp. from Brazil in a phoretic association with Thraulodes

sp.

Based upon the habitat and mayfly hosts reported by Epler (1986)
and our Texas specimens, N. bubrachiatus is now known from two genera

of leptophlebiid mayflies in warmer streams at low elevations in the Nearctic

and Neotropical regions. Although known from only a single Nearctic site,

the host spectrum of N. sp. 2, the obviously closest relative, is wider and in-

cludes leptophlebiid and heptageniid mayflies in a cold/cool mountain stream

at an elevation of about 5,000 ft (1,524 m) in southwestern Arizona.
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BOOK REVIEW
TIGER BEETLES, THE EVOLUTION, ECOLOGY, AND DIVERSITY OF
THE CICINDELIDS. D.L. Pearson & A.P. Vogler. 2001. Comstock Pub-

lishing Assoc's, Cornell Univ. Press. 333 pp. Hard. $39.95.

Beyond any doubt, this is the most complete and comprehensive review of all that is pres-

ently known about the evolution, speciation, molecular composition, genetics, biogeography,

ecology, and diversification of this exciting group of insects we call tiger beetles. In fact, it is

almost a complete compendium of all major research, supported with abundant citations, in its

review of present day thinking about the many world wide taxa of the Cicindelidae.

The book consists of twelve chapters divided into three parts: I. Taxonomic Diversity: Tiger

Beetles in Space and Time, II. Ecological Diversity: Tiger Beetles in their Environment, III.

Interaction of Ecological and Taxonomic Diversity. There are 29 color plates and copious fig-

ures and tables throughout the text. There are two appendices: A. Observing and Collecting

Tiger Beetles, and B. Natural History of the major Tiger Beetle Genera of the World. Included is

a substantial Literature Cited section and both a Taxonomic Index and a Subject Index.

This book is not intended to be a complete, final answer to all that will ever be known about

tiger beetles. Rather, it raises as many questions for future research as it answers based on past

research. Anyone looking for field test organisms for future research studies would do well to

consider tiger beetles.

In conclusion, this is a superb book, one that every cicindelid worker MUST have and every

coleopterist SHOULD have.

HP.B.
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NUMBER OF LARVAL INSTARS OF SIMULIUM
(PSILOPELMIA) HAEMATOPOTUM

(DIPTERA: SIMULIIDAE) 1

Cecilia L. Coscaron Arias,^ Sergio Ibane/. BernaP

ABSTRACT: Simulium (Psilopelmia) haematopotum Malloch is a noxious haematophagus spe-

cies distributed from Mexico to the West Indies to Guyana. Six larval instars were obtained by

measuring the length of the postgena of 1 203 specimens collected from the Balsas River of

Mexico, from December 1983 to May 1984.

The knowledge of the life history and size relationships of black fly larvae

and their susceptibility to different control methods (Habib 1983) are impor-

tant data when a control progam is planned (de Moor 1982). Also, it is neces-

sary to establish the different larval instars when more than one generation

coexists, or when different egg-laying times occur, or when there is the possi-

bility of an overlapping of sibling species.

Larval instars of insects are usually separated on the basis of the size of

some sclerotized structures (Dyar 1980). The most frequently measured struc-

ture is the head capsule using as indexes the total width, width of the cephalic

apotome (frontoclypeus), and the lateral length of the head. Several studies on

the number of larval instars in the Simuliidae have been carried out in the

Neotropical Region (Ross and Merritt 1978; de Moor 1982; Coscaron and

Bramardi 1996; Hamada 1989; Costa Jtabere da Cunha 1995). The number of

instars of Simulium haematopotum ranges from 4 to 9, while most other spe-

cies studied have 6 to 9 instars (Colbo and Okaeme 1988).

The objective of the present study was to determine the number of larval

instars of Simulium haematopotum by various measurements of the larval head

capsule. This is the only black fly species found in the Balsas River at the

municipalities of Ciudad Altamirano, and Coyuca de Catalan, Guerrero State,

Mexico. At these localities the black fly larvae survive very well in the slow

flowing water. This species is considered part of the epilithon fauna although

it is usually found on any smooth surface such as trailing grass, dead plants,

glass bottles, and plastic items. Larvae can be found from the surface to 70 cm
in depth. They are present throughout the year, but the population decreases

from May to June.

The sampling area was the Balsas River basin, between the cities of Ciudad

Altamirano and Coyuca de Catalan (18* 21' N and 1005 39' W), at an altitude

1 Received May 26. 2000. Accepted May 1 . 2001

.

2 Ecologia y Fitogeografia. Fac. Cs. Agrarias. Universidad Nacional del Comahue. C. C. 85.

8303 Cinco Saltos. Rio Negro. Argentina. Email: ariascoscaron@hotmaiI.com

3 Institute de Ecologia. A. C. Departamento de Entomologia. Km 2.5 carretera antigua a Coatepec.

91 000. Xalapa. Veracruz. Mexico. Email: ibanez@ecologia.edu.mx
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up to 250m. The climate follows Koppen's climatic classification modified

by Garcia (1981), and is warm subhumid with summer rainfalls and only one

drought in winter, and has an annual average temperature of 28° C. May is

the warmest month (32° C) and December the coldest (25° C). The annual

average rainfall is about 1,010 mm and July is the rainiest month with 256

mm. There is no rainfall in February and March (Garcia 1981) The vegeta-

tion corresponds to deciduous tropical forest, but the irrigation of crops now
prevails. The Balsas River is a unique permanent water source in the study

area.

MATERIALS AND METHODS
Twenty monthly samples were taken from the Balsas River from Decem-

ber 1983 to May 1984. Black fly immatures were fixed in 80% ethanol for

future identification and measurement. The number of larval instars was de-

termined following the methodology proposed by Fredeen (1976, 1981) where

the length of the postgena was the structure measured. All 1,203 specimens

were measured using a stereomicroscope with an ocular reticule. All speci-

mens are deposited in the Museo de La Plata, Universidad Nacional de La

Plata (Argentina).

Data from these measurements were grouped following the procedures of

Sokal and Rohlf (1960). According to this methodology in a polymodal fre-

quency, the individual peaks identify data populations corresponding to dif-

ferent larval instars (number of larvae vs length of the postgena). In order to

verify the precision of the groupings of larval instars, the Crosby growth rule

(de Moor 1982), and the "t" test of Students for means comparison, were

used (0.05 significant limit). The Crosby rule states that if there is a differ-

ence bigger than 10% between two consecutive Brook Ratios there is a pos-

sibility that an instar is missing.

The Brook Ratios represents the relationship rBl = Me2 / Mel, where

Mel = means measurements of the parameter (postgena length) in the previ-

ous instar. Me2 = means measurements of the parameter in the following

instar. rB = relationship between Me previous and later.

Crosby's Rule (rB2 -rBl/rBl) 100 < 10%

The relationship between the larval instars and the length of the postgena

was determined by means of lineal adjustments and potentials for each speci-

men through the procedure PROC REG of the SAS statistical program. The
results showed that the potential regression was the unique factor that of-

fered a better adjustment of data (a bigger coefficient value for the determi-

nation of R2
, smaller residual error and aleatory behavior of the residual ones).

On the residual of each adjustment Levene's test was applied for the verifi-

cation of the homogeneity variances. As this supposition was not observed

for the application of the regression technique, it was decided to carry out the
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adjustments considering the inverse of the variances.

RESULTS AND DISCUSSION

The number of larval instars was determined by the distribution of the

frequencies of the length of the postgena. The distribution of the frequences

in the length of the postgena of the 1,203 larvae analyzed is shown in Fig. 2.

The presence of 5 distinct larval instars can be seen (p < Os.05). The regres-

sion analysis (Fig. 3) indicates that the relationship between the number of

larval instars and the lengths of the postgena corresponds to the equation:

y = 108.45 e0.2392x; (r2= 0.82)

"Y" = postgenal length; "x" = instars

The presence of a first instar that doesn't appear in the distribution of

frequencies should be kept in mind. This instar is recognized by the impres-

sion of the contact "ruptor ovi" in the middle of the cephalic apotome and

antennae without apparent divisions. It is an instar of short duration because

the first instar passes to the second instar shortly after eclosion. It rarely

appears in the samples from the river.

The application of the Crosby rule (Table 1) allows us to corroborate the

number of instars as determined by the distribution of frequencies. The val-

ues of the ratios from the Brook comparison of instars 2 and 3 are slightly

higher. This is due to the fact that instar 2 possesses a very small head cap-

sule with hypostomal and postoccipital margins poorly defined. Using an

increase of 67.2, an error of measurement of 0.5 units is possible, and this

would cause an error of measurement of approximately 10. Owing to this

fact, the anomalous values could be less than 10% taking into account a

measuring error.

Through this, we consider Simulium (Psilopelmia) haematopotum to have

6 instars where the cephalic lengths correspond to the instars as follows: 2nd:

137-206; 3rd: 206-251; 4th: 251-320; 5th: 320-411; 6th: 411-457.

Table 1 : Mean postgenal length, Brook's ratio and Crosby's rule for S. (P.) haematopotum.

Instar
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EGG TO ADULT DEVELOPMENT TIMES OF FIVE
SPECIES OF CHIRONOMIDS (DIPTERA) 1

Pinar Balci^, James H. Kennedy^

ABSTRACT: Development times were determined for 5 chironomid species collected from Eur-

asian milfoil, Myriophyllum spicatum L , a species introduced to North America, and mixed-

native macrophytes in experimental ponds, Denton, TX.

Numerous studies have revealed that chironomid larvae occur abundantly

on many aquatic plants (Menzie 1981, Keast 1984, Pardue and Webb 1985,

Peets et al. 1994). Chironomids are an important link in energy transfers in

aquatic ecosystems and constitute a major food source for many juvenile and

adult fish species and other macroinvertebrates (Gerking 1962, Engel 1988).

However, little is known about the biology of most of chironomid species. In

order to provide development data necessary for production studies on larval

chironomids, chironomid egg masses collected from field were reared to adults

in a controlled laboratory environment. These data provide critical develop-

ment times needed to interpret the life cycle of chironomid taxa.

MATERIALS AND METHODS
This study was conducted at the University of North Texas Water Research

Field Station located in Denton, Texas. Constructed earthen ponds, often re-

ferred to as "mesocosms", were used for the field experiment (Kennedy et al.

1995). Each pond measures 30 m in length and 16 m in width and can be filled

to a maximum depth of two meters. Water depth was maintained at approxi-

mately 50 cm during this study. Well water was used to compensate for evapo-

rative losses during the study. In May 1998, five mesocosms were planted

with the introduced macrophyte, Eurasian milfoil {Myriophyllum spicatum L.)

and eight mesocoms were planted with mixed-native macrophytes.

Two different methods were used to collect egg masses. Sweeps were made
through the water with fine meshed nets (mesh size: 250mm). Debris collected

in the nets was examined for egg masses. In addition, individual plants were

collected and attached egg masses were removed in the laboratory for rearing.

Collections were made, usually in the mornings, between June and September
1999 from both native and Eurasian milfoil ponds. The collected eggs were

placed in Petri dishes and reared in incubators at the constant temperatures of

15°, 20° and 25°C. All incubators had a 12L: 12D photoperiod. The chosen

temperatures represented temperatures expected in the field. Egg masses were

1 Received June 1, 2001. Accepted August 24, 2001.

2 Department of Biological Sciences, University of North Texas, P.O. Box 305220, Denton, TX
76203-5220.
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observed at least four times a day for hatching. First instars were transferred to

mesh covered (mesh size: 600mm) plastic containers (12cm x 8cm), contain-

ing small rocks (4-6 cm diameter) and gravel (2-4 mm diameter) for substrate

and filled with 50 ml of dichlorinated water that was gently aerated with air

stones. Chironominae larvae were fed daily 0.5 ml of Tetramin (Tetra) fish

food (Menzie, 1981) solution (approximately 5g Tetramin/ 100ml dechlorinated

water). Predaceous Tanypodinae larvae were fed naidid oligochaetes, daily.

Water was not changed but was added to the containers in order to compensate

evaporation loss. Excess food was not removed.

Rearing containers were checked daily for adults. When an adult was found,

the container was examined carefully for the larval or pupal exuviae for taxo-

nomic associations. Larvae representing each instar were collected with a Pas-

teur pipette and preserved in 70% ethanol for taxonomic references. Instar

determination was made by measuring head capsule widths and lengths with

an Olympus Series Cue-2 image analyzer (Olympus, Tokyo) and Olympus

SZH dissecting microscope. Date of emergence was recorded for each adult.

RESULTS AND DISCUSSION

Development times of five species are given in Table 1. As expected, for

those species for which there are data from multiple rearing temperatures, gen-

eration times decreased at higher temperatures. Apedilum elachistus eggs col-

lected in the field hatched within 2 days at 20° and 25 °C and in 4 days at

15°C. Larvae required an average of 23 days at 15°, 16 days at 20° and 1 1 days

at 25 °C to complete its development from first instar to imago. The pupal

stage lasted 3 days at 15 °C and within 1-2 days at 20° and 25°C. Based on the

laboratory data one generation of A. elachistus could be completed in about 13

days at 25°, in 18 days at 20° and in 27 days at 15°C. The larval development

rates for high temperatures (20-25°C) are similar to that (13 days, n = 6, T =

20-26°C) reported by Nolte (1995) for A. elachistus in South America.

Chironomus decorus completed a generation in 39 days at 15°, 27 days at

20° and 23 days at 25°C, whereas Goeldichironomus holoprasinus required

30 days at 20° and 22 days at 25° C to complete a generation. Eggs of C.

decorus hatched in 4 days at 15°C and in 2 days at 20° and 25°C. The same

egg development times were observed for G. holoprasinus at 20° and 25°C.

Pupation took place within 3 days at 15 °C for C. decorus and within 1-2 days

at 20° and 25 °C for both C. decorus and G. holoprasinus. The longer develop-

ment times for C. decorus and G. holoprasimus compared to A. elachistus

might reflect the large size of the species (Jackson and Sweeney, 1995).

Predaceous Tanypodinae larvae, Larsia decolarata completed one genera-

tion in 12 days at 20°C. Egg masses incubated at 15° and 25 °C for this species

were not successfully reared to the adult stage. Eggs of L. decolorata hatched

in two days, and pupation took place within a day at 20°C. Tanypus
neopunctipennis required 49 days at 20°C, and 45 days at 25°C to complete a
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generation. Eggs hatched within 2 days and pupation occurred in 3 days at

20°C, whereas it took a day for egg hatching and 2 days for pupal develop-

ment at 25°C.

Most studies estimate egg hatching within a few days to a few weeks after

oviposition (Menzie 1981, Ladle et al. 1985, Jackson and Sweeney 1995).

Although the exact oviposition times are not known for the collected egg

masses of the five chironomid species examined in this study, the develop-

ment time ranged from 1 to 4 days after they were brought to the lab. Tem-
perature constitutes a major controlling factor in egg development (Tokeshi,

1995) and egg development time generally decreases as temperature increases

(Jackson and Sweeney 1995). Longer egg development times (4 days) were

observed at 15°C whereas eggs incubated at 20° and 25°C completed devel-

opment within 2 days.

Short development times observed in this study are in general agreement

with other laboratory growth studies of chironomids. For example, Mackey
(1977) measured growth and development of several species of chironomids

in the laboratory at temperatures of 10, 15, and 20°. Development time at 15°

ranged between 5 days for a small Orthocladiinae, Cricotopus coronata to 60

days for larger Chironominae, Chironomus plumosus. Menzie (1981) reported

that Cricotopus sylvestris completed larval development in 28 days at 15°C

and 10 days at 22° and 29°C in a laboratory rearing experiment, while the

developmental time took 21 days at 18°C and 14 days at 22°C for the same

species (Konstantinov 1958). Stites and Benke (1989) and Hauer and Benke

(1991) conducted a study that simulated natural conditions (food, light, tem-

perature) to obtain more realistic growth rates. They used specially designed

growth chambers and reared early instars of chironomids. Their results tend to

confirm the fast larval development rates observed in the laboratory in several

studies (Mackey 1977, Menzie 1981, Jackson and Sweeney 1995).

Table 1. Development (egg to adult) times (in days) of chironomid taxa

Taxa n (egg mass) Mean ± SD T (°C)

Apedilumelachistus Tonnes, 1945 5 27 ± 0.83 15 + 0.5

8 18 ±0.88 20 ±0.5
8 13 ±0.74 25 ±0.5

Chironomus decorus Johannsen, 1905 4 39 ±1.91 15 ±0.5
4 27 ±1.70 20±0.5
5 23 ±183 25 ±0.5

Goeldichironomus holoprasinus Goeldi. 1905 4 30 ±1.89 20 ±0.5

3 22 ±0.81 25 ±0.5
Larsia decolorata (MsWocK 1915) 2 12 ± 0.71 20±0.5

Tanypus neopunctipennis Sublette, 1964 2 49 ± 0.70 20 ±0.5
1 45 25 ±0.5
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TICKS OF THE GENUS AMBLYOMMA (ACARI:
IXODIDA: IXODIDAE) FROM A MANED WOLF,
CHRYSOCYON BRACHYURUS, WITH THE FIRST

REPORT OF A. OVALE FROM THIS
ENDANGERED CANID 1

Richard G. Robbins.2 Sharon L. Deem^

ABSTRACT: Adults of the ixodid ticks Amblyomma ovale and A. tigrinum are reported from a

young adult female maned wolf, Chrysocyon brachyurus, captured in Noel Kempff Mercado
National Park, northeastern Bolivia This is the first published record of A. ovale from C
brachyurus. Earlier collections of A. auricularium and A tigrinum from Bolivian and Brazilian

C. brachyurus are tabulated and discussed.

The maned wolf, Chrysocyon brachyurus (Illiger, 1815), is a Neotropical

canid that somewhat resembles the red fox, Vulpes vulpes (L., 1758), but has

conspicuously longer legs, and the hair along the nape of the neck and middle

of the back may be both long and dark, suggesting a mane. A resident of grass-

lands, savannahs and swamps from eastern Bolivia and central and eastern

Brazil through northern Argentina, Paraguay and, formerly, Uruguay, C.

brachyurus is increasingly threatened by the annual burning of its habitats

(Nowak 1999). It is currently classified as endangered under the U.S. Endan-

gered Species Act, as vulnerable by the International Union for Conservation

of Nature and Natural Resources, and is listed in Appendix 2 (species not

necessarily threatened with extinction but that may become so unless trade is

subjected to strict regulation) of the Convention on International Trade in

Endangered Species of Wild Fauna and Flora (Wilson and Reeder 1993).

Though the maned wolf is often killed because of alleged predation on chick-

ens and livestock, we are aware of only two published tick collections from

this animal (Aragao 1918, Kohls 1956), plus one previously unpublished

record (RML 39254) in the U.S. National Tick Collection, Georgia Southern

University, Statesboro. Accordingly, we collected all visible tick specimens

when one of us (SLD) was able to dart a free-ranging C. brachyurus at 0200 h

on 15 February 2000 in Noel Kempff Mercado National Park (Parque Nacional

Noel Kempff Mercado), in the northeastern corner of the Department of Santa

Cruz, Bolivia.

1 Received July 9, 2001. Accepted August 25, 2001.

2 Armed Forces Pest Management Board, Walter Reed Army Medical Center, Washington, DC
20307-5001.

3 Field Veterinary Program, Wildlife Conservation Society, 2300 Southern Boulevard, Bronx.

NY 10460-1099.
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METHODS

Noel Kempff Mercado National Park is situated in lowlands between the

Serrania de Huanchaca escarpment and the banks of the Rio Itenez (Guapore)

and is remarkable for its spectrum of Amazonian flora and fauna, including

about 140 species of mammals, 600 birds, 75 reptiles, 63 amphibians, 260

fishes, and some 4,000 vascular plants. The forest has been broadly classi-

fied as subhumid, but five distinct ecosystems are present: broadleaf ever-

green forest, dry forest, inundated forest, dry savannah, and inundated sa-

vannah. This part of Bolivia is characterized by a marked dry season in the

austral winter, a mean daily temperature of 25°C, and annual precipitation

> 1,500 mm (Killeen 1996, Robbins et al. 1998).

As part of a radiotelemetry study, a young adult female C. brachyurus

(weight 21 kg, total length 137 cm) was immobilized with 100 mg telazol

delivered by Telinject® rifle to the hind leg muscles by SLD from a shooter's

blind after the animal had been baited with sardines into the Mangabalito

Campsite (13.46. 58S, 60.33.02W), left bank of the Rio Itenez. During appli-

cation of a radiocollar, a complete physical examination was performed and

various biomaterials (ecto- and endoparasites, blood and urine samples) were

collected. Among these were 66 adult ticks found attached all over the body,

though most were on the ear pinnae. One tick was removed from the upper

right eyelid. The skin and pelage were normal and no obvious clinical signs

were noted at any of the tick attachment sites. Following recovery from an-

esthesia, the animal was released. All tick specimens were preserved in 70%
isopropanol and shipped to RGR for identification and analysis.

RESULTS AND DISCUSSION

Adults of two species of ixodid ticks-Amblyomma ovale Koch, 1844 (1 9 )

and A. tigrinum Koch, 1844 (40Cf, 259) -were found on our immobilized

maned wolf. Though not previously reported from C. brachyurus, adults of A.

ovale are known to parasitize numerous mammal species, including other canids

(Canis lupus L., 1758, recorded as C. familiaris L.
(
1758; Cerdocyon thous

(L., 1766)), from Mexico to Argentina (Robinson 1926, Fairchild et al. 1966,

Jones et al. 1972). In his review of Brazilian ticks, Aragao (1918) cited a col-

lection of 18Cf and 39 of A. maculatum Koch, 1844 ex Canis jubatus

Desmarest, 1820, a junior synonym of C. brachyurus. However, after examin-

ing numerous purported specimens of South American A. maculatum, includ-

ing several collections lent by Aragao, Kohls (1956) concluded that this spe-

cies occurs no farther south than Colombia and Venezuela, and that more south-

erly records of A. maculatum from canids are in every case A. tigrinum. The

two tick species are superficially similar, but adults of A. maculatum possess a

pair of spurs distally on the metatarsi of legs II, III and IV, whereas in adults of

A. tigrinum only a single spur occurs on these metatarsi (Kohls 1956, Jones et

al. 1972). A parasite of wild and domestic carnivores that rarely attacks other
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hosts, A. tigrinum is known from every country of continental South America
except Colombia, Ecuador, Guyana and Suriname (Jones et al. 1972).

The Field Veterinary Program, Wildlife Conservation Society, has assigned

accession number CYB1 and MEDARKS (Medical Archives) number 2000-

0048 to the Mangabalito Campsite collection, which is on long-term loan to

RGR. Data for known tick collections from C. brachyurus are summarized in

Table 1. The record of A. auricularium (Conil, 1878) is unusual because this

species, in our experience and elsewhere (Jones et al. 1972), is most often

associated with Xenarthra {Dasypus and Tamandua), though collections exist

from a variety of unrelated mammals (Fairchild et al. 1966), and almost any

tick species might temporarily transfer from prey animals to an omnivore like

C. brachyurus. Because mated pairs of C. brachyurus defend territories aver-

aging 27 sq. km in area (Nowak 1999), it may seem remarkable that only three

tick species have been reported to date from this host. However, such a total

effectively underscores our ignorance of mammal-ectoparasite relationships

at this, the eleventh hour in the history of the biosphere.

Table 1. Known tick collections from Chrysocyon brachyurus.

Collection No. Tick Species (Sex) Location Date Collector

834* A tigrinum (\%<3 , 39) BRAZIL: State of Sao Paulo August 1912 unknown

RML 33248** A. tigrinum (56. 2Q) BRAZIL: State of Goias, 17 December 1936 R.M. Gilmore

Anapolis

RML 39254 A. auricularium BOLIVIA: Beni, 17 km north of 10 April 1963 Middle

(lCf,30) San Joaquin America

A. tigrinum (5CT) Research Unit

CYB1 A. ovale (1 9 ) BOLIVIA: Santa Cruz. 15 February 2000 S.L. Deem

A. tigrinum (40Cf, 259 )Noel Kempff Mercado Natl. Pk.,

Mangabalito Campsite

*Aragao 1918; **Kohls 1956.
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BOOK REVIEW

BIOLOGY OF THE PLANT BUGS (HETEROPTERA: MIRIDAE) A. G.

Wheeler, Jr. 2001. Comstock/Cornell Press, Ithaca, NY. 507pp. Cloth. $90.

ISBN 0-8014-3827-6.

This is a large book (8-1/2" x 11", over 500 pages) that is encyclopedic in scope. Its chapters

cover the following subjects:

1. Introduction, classification, principle genera, history;

2. Identification, ecology, behavior, morphology, plant disease transmission;

3. Feeding habits;

4. Predation and scavenging;

5. Feeding trends, research needs;

6. Appendices: Latin names, authors, subfamilies; common names of mirids; plant names;

Glossary; references to the literature (ca. 4,400 citations); and a large index.

This book is very well illustrated, with ca. 200 color photos of mirids and their damage to

plants, and many black and white photos, line drawings, and graphs. Large amounts of informa-

tion have been summarized in tables, including: plant bug "primer"; name changes; subfamilies,

tribes, and genera; oviposition injuries to plants; mites parasitic on mirids; plant diseases trans-

mitted; plant injuries caused by mirids; weed hosts; pollen feeders; mirids as predators; and

mirids that have bitten humans. Many of the mirids discussed are not present in North America,

so the book's scope is world wide. It is remarkably free of spelling errors, and the cost is reason-

able, considering the size. This book will be an excellent reference for entomology libraries, and

many entomologists who work with mirids will want their own copy.

W. H. Day,

USDA-ARS, Newark, DE
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NEW GENUS AND NEW SPECIES OF MICTINI
(HEMIPTERA: COREIDAE) FROM AUSTRALIA 1

Harry Brailovsky2

ABSTRACT: Canungrantmictis, new genus, and C morindana new species from Australia are

described, illustrated, and assigned to the tribe Mictini (Coreidae).

O'Shea and Schaefer (1980) reviewed the generic status of the tribe Mictini

(Coreidae) for Asia and Australia, and indicated (pp. 222 and 249) that in a

forthcoming work, a new genus from Australia would be described. Unfortu-

nately their description was never published, and that taxon is still in need of a

name, described herein as Canungrantmictis morindana.

Only two genera and three species of Mictini have been described from

Australia. The genus Mictis Leach contains two species, M. caja Stal and M.

profana (Fabricius), and Pternistria Stal includes only one species, P. bispina

Stal (O'Shea and Schaefer, 1980). The present paper adds one new genus and

one new species. Four morphological features characteristic of this new genus

are the fore tibiae externally sulcate and internally slightly dilated, middle tibiae

whole cylindrical and sulcate, humeral angles strongly nodulose to serrate,

and the apex of scutellum with small but distinct tubercle.

Acronyms for type depositories: Coleccion Entomologica, Instituto de

Biologia, Universidad Nacional Autonoma de Mexico (UNAM), and Queens-

land Museum, South Brisbane, Australia (QMBA).
All measurements are given in millimeters.

Canungrantmictis Brailovsky, NEW GENUS
Description. Head. Wider than long across eyes, subquadrate, and dorsally flat; tylus un-

armed, barely raised, extending anteriorly to juga; juga unarmed, thickened, and shorter than

tylus; antenniferous tubercles situated close together, internal lobes raised, projecting anteriorly

and rounded apically; antennal segment I robust, thickest, with short and blunt tubercles and

more than twice longer than head; segments II and III cylindrical, slender; segment IV fusiform;

antennal segment III the shortest; segments I, II and IV variable: segment II always longer than

I, but shorter or longer than IV and IV longer or shorter than I; ocelli close to eyes; preocellar pit

deep; eyes hemispherical, protuberant; postocular tubercle small; buccula rounded, raised, short,

entire, not projected beyond eyes; rostrum short, reaching posterior margin of mesosternum.

Thorax. Pronotum. Wider than long, moderately declivous, barely punctate and striate;

collar narrow; frontal angles blunt or with tiny conical tubercles; anterolateral margins coarsely

spinate with short and large stout spines; humeral angles exposed, elevated, strongly developed,

elongated, turning upward, apically subacute, and almost reaching the apex of head; humeral

margins strongly nodulose to serrate; posterolateral and posterior margin straight and smooth;

callar region weakly marked, separated along midline by shallow longitudinal depression;

metathoracic peritreme opening placed laterally, with anterior lobe globose, reniform, and poste-

rior lobe sharp, small

1 Received May 21, 2001. Accepted July 8, 2001.

2 Depto. de Zoologia, Instituto de Biologia, UNAM Apdo Postal 70153, Mexico 04510 D.F ,

Mexico, e-mail: coreidae@servidor unam mx
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Legs. Coxae and trochanter unarmed; fore and middle femora slightly incrassate, surface

densely tuberculate, and each tubercle small, ventrally with large subdistal spine, and apical

third emarginate; hind femur markedly incrassate, surface scattered with small tubercles, ven-

trally with large subdistal spine, subbasally with short and irregular broad spines, and apical

third emarginate; fore tibiae externally sulcate, and internally slightly dilated; middle tibiae cy-

lindrical, sulcate; hind tibiae of both sexes dilated; both dilations lanceolate; undilated portion

unarmed and sulcate; inner margin nodulose. Male: outer expansion occupying 61.10% of total

length of hind tibiae, width equal than inner dilation; inner dilation occupying 78.59% of total

length of hind tibiae, with large spine-like tooth at apical third. Female: outer dilation occupying

63.66% of total length of hind tibiae, width slightly shorter than inner dilation; inner dilation

occupying 72.58% of total length of hind tibiae, with two short and blunt spines at apical third.

Scutellum. Wider than long, triangular, flat, conspicuously punctate, and transversely stri-

ate; apex with small but distinct tubercle.

Hemelytra. Macropterous, reaching posterior margin of last abdominal segment; apical mar-

gin clearly sinuated; apical angle slightly extending beyond middle third of membrane; cos-

tal margin with anterior third straight, and middle and posterior third gradually convex; corium

and clavus finelly punctate.

Abdomen. Upper margin of connexival segments III to VI crenulate, with short acute spines;

abdominal sternite unarmed, without spines or tubercles.

Male genitalia. Genital capsule. Posteroventral margin entire, thickest, laterally with broad

medium-sized lobes (Fig. 1). Parameres. Heavily sclerotized; body relatively slender; anterior

lobe convex, continuous with body; posterior lobe ending in a short and slender projection;

space between posterior lobe and body wide and indented (Figs. 2-3).

Female genitalia. Abdominal sternite VII with fissura and plica, the latter triangular, sharply

angulate, and reaching middle third; gonocoxae I enlarged anteroposteriorly, with upper margin

concave, and inner margin convex; paratergite VIII rectangular, spiracle visible; paratergite IX

quadrate, shorter than paratergite VIII.

Etymology. Named for J. A. Grant and for its occurrence on Canungra

(Queensland, Australia).

DISCUSSION

The tubercle at the apex of the scutellum occurs in three genera of Asian

and Australian Mictini: Helcomeria Stal recorded from Bangladesh and India;

Molipteryx Kiritshenko from Assam, Burma, Buthan, China, Japan, Korea,

Malaya, and North India; and Canungrantmictis Brailovsky new genus, known

from Australia.

In Helcomeria and Canungrantmictis the hind tibiae of both sexes are in-

ternally and externally dilated, whereas in Molipteryx only the internal face is

slightly dilated in males and wholly cylindrical in females.

Canungrantmictis differs from Helcomeria by the following set of charac-

ters: hind femur with small tubercles and with outer surface slightly and

uniformly emarginated; fore tibiae externally sulcate and slightly dilated in-

ternally; middle tibiae wholly cylindrical and sulcate; pronotal disc without

midline of transverse tubercles; humeral angles exposed, strongly elevated,

turning upward, apically subacute, almost reaching the apex of head; and

anterior lobe of metathoracic peritreme globose, reniform, and small. In

Helcomeria the hind femora are conspicuously armed with large tubercles across
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the surface, with triangular expansion at apical third; outer margins of fore and

middle tibiae distinctly dilated; pronotal disc with line of narrow transverse

tubercles across midline and posterior to callar region; humeral angles broadly

produced laterally; and anterior lobe of metathoracic peritreme conspicuously

developed into a large circular expansion.

Figures 1-3. Canungrantmictis morindana Brailovsky. 1. Male genital capsule, caudal view. 2-3.

Parameres
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Figure 4. Canungrantmictis morindana Brailovsky, dorsal view.
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Canungrantmictis morindana Brailovsky, NEW SPECIES

Description. Male. Dorsal coloration. Pale ochre yellow, with following areas black: longi-

tudinal stripe between antenniferous tubercle and eye, spines of anterolateral margin of pronotum,

margin of humeral angles, anterior third of costal margin, and large discoidal spot at middle third

of endocorium; antennal segment I ochre yellow with black tubercles; segments II and III with

outer surface pale orange and inner surface pale yellow; segment IV reddish brown with bright

orange reflections, and basal joint bright orange red; hemelytral membrane pale ambarine;
connexival segments bright black with inner margin orange to red; abdominal segments pale

brown with ochre, yellow and vivid shiny orange- red reflections irregularly mixed across the

surface. Ventral coloration. Head including rostral segments I to IV, thorax and legs dirty ochre

yellow with following areas black: apex of rostral segment IV, tubercles and most of the spines of

each leg, mesosternum and metasternum, scattered and diffused marks on propleura, mesopleura
and metapleura, a discoidal spot at anterior margin of metapleura, lateral third of anterior lobe

and posterior lobe of metathoracic peritreme, and anterior third of external surface of hind femur
and hind tibiae; posterior third of hind tibiae and hind tarsi with pale orange reflections; abdomi-
nal sterna dirty ochre yellow sprinkled with dark brown spots across the surface; abdominal
spiracles III to VII pale creamy yellow, delineated with black rings.

Female. Coloration. Similar to male. Connexival segments VIII and IX, and abdominal
segments VIII and IX dark brown to black with ochre yellow and dull orange reflections; genital

plates dirty ochre yellow with outer margin of paratergite VIII and IX and numerous spots scat-

tered across the surface black.

Variation. 1 - Head dorsally, pronotal disc, scutellum, clavus and corium pale orange. 2-

Antennal segments II to IV pale yellow. 3- Antennal segment I with outer face pale orange and
inner face pale yellow. 4- External angle of mesopleura with or without creamy yellow callosity.

5- Mesosternum and metasternum ochre yellow or pale orange, sprinkled with dark brown to

black spots. 6- Tarsi pale yellow or black, or pale orange or mixture of yellow, orange and black.

Measurements. Male first, then female. Head length 1 .59, 1 .82, width across eyes 2.66,

2.90, interocular space 1.39, 1.59, interocellar space 0.67, 0.80; length of antennal segments: I,

4.78, 5.47, II, 5.09, 5.50, III, 4.19, 4.63, IV, 5.16, 5.19. Pronotum: Length 4.78, 6.30, maximum
width 7.60, 8.58. Legs: Hind tibiae, total length 9.95, 11.09, length outer dilation 6.08, 7.06,

width outer dilation 1.06, 1.21, length inner dilation 7.82, 8.05, width inner dilation 1.06, 1.29.

Scutellar length 2.66, 3.26, width 3.19, 3.95. Total body length 25.18, 30.45.

Type material. Holotype: Cf , Australia: South East Queensland, Curtis Farm, Canungra, 30-

III-1985, on Morinda jasminoides A. Cunn (Rubiaceae), G. B. Monteith (QMBA). Paratypes.

Australia: 1 Cf, same data as holotype (QMBA); 2 Cf , 1 9 . South East Queensland, Curtis Farm,

5 km S of Canungra, 3-III-1985, 8-IV-1990, G. B. Monteith (QMBA, UNAM); 1 9 , South East

Queensland, "Glen Witheren", Canungra, 2-II-1989, G. B. Monteith (UNAM); 19, Hellhole

George, Carnarvon National Park, 27-111- 1 993, J. Grigg (UNAM); 1 9 * Kooraminya, Carnarvon

National Park, 27-111-1993, J. Grigg (QMBA); 1 Cf , New South Wales, 3 km N Lansdowne, via

Taree, 27-IX-1987, G. Williams (QMBA).

Etymology. Named for the host plant on which this new species was col-

lected.
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FIRST REPORT OF THE GENUS TORTOPUS
FROM MEXICO, WITH ADDITIONAL NEW RECORDS

OF MEXICAN EPHEMEROPTERA1
R. P. Randolph, W. P. McCafferty2

ABSTRACT: The genus Tortopus (T. primus, Ephemeroptera: Polymitarcyidae) is reported from

Mexico (Sinaloa and Tabasco states) for the first time. In addition, Leptohyphes testes and

Tricorythodes mulaiki (Leptohyphidae) are reported for the first time from Sonora state, as are

Callibaetis montanus, C. pictus, and Fallceon quilleri (Baetidae) from Jalisco state. Mexican T.

primus appear smaller in body size than individuals of the same species from midwestern USA.

A recent major synopsis and review of the mayfly fauna of Mexico was

provided by Randolph and McCafferty (2000). Supplements adding species,

records, or taxonomic changes affecting Mexico have included McCafferty

and Randolph (2000), Wiersema and McCafferty (2000), McCafferty and

Davis (2001), Randolph and McCafferty (2001), and Wiersema et al. (2001).

Updated versions of the mayfly fauna of Mexico can be found at Mayfly

Central on the World Wide Web. We have continued to receive and study

additional material of Mexican mayflies being deposited at the Purdue Ento-

mological Research Collection (West Lafayette, Indiana).

Included among newly acquired materials are the first representatives of

the genus Tortopus Needham and Murphy (Polymitarcyidae) from Mexico.

Although expected because of their presence in the USA (e.g., Edmunds et al.

1976) and Central America (McCafferty and Lugo-Ortiz 1996, Lugo-Ortiz and

McCafferty 1996), these striking burrowing mayflies had not previously been

reported from the country. Male and female adults of Tortopus primus

(McDunnough) were taken from Sinaloa, three miles east of Culiacancito on

September 1, 1964. In addition, we also have female adults collected from

Tabasco, Rio Puyacatengo, east of Teapa on July 28 and 29, 1966.

Although morphology and color pattern of the Mexican material match

well with USA populations of T. primus, in general, Mexican specimens are

smaller than midwestern USA specimens (notably a large series taken from

the Wabash River, Vermillion County, Indiana.) The body length of the Indi-

ana male adults examined ranged from 13-15 mm, with the genital forceps

ranging from 1.2-1.6 mm and the penes ranging from 1.1-1.2 mm in length.

In contrast, the single male specimen from Mexico was 13 mm in body length,

with its genital forceps and penes 1.1 mm and 0.8 mm in length, respec-

tively. We suspect that the smaller size in Mexico may be due to a shorter

developmental cycle related to a warmer seasonal climate, which can result

1 Received June 22, 2001. Accepted June 22, 2001.

2 Department of Entomology, Purdue University, West Lafayette, IN 47907.
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in smaller sized adults within the same species (see e.g., McCafferty and Pereira

1984).

Tortopus primus is the most widespread species of Tortopus in North
America, known from Arkansas (McCafferty and Provonsha 1978), Indiana

and Illinois (see Randolph and McCafferty 1998), Iowa (Thew 1956), Kan-
sas (Hamilton 1959), Manitoba (Ide 1941), Missouri (Sarver and Kondratieff

1997), Nebraska (Hamilton 1959, McCafferty et al. 2001), Saskatchewan
(Lehmkuhl 1976), and Texas (Lugo-Ortiz and McCafferty 1995).

In addition to T. primus, we report two species of Leptohyphidae from
northern Mexico for the first time as follows: larvae of Leptohyphes testes

Allen and Brusca, and male adults of Tricorythodes mulaiki Traver, Sonora,

Rio Mayo near Naquibampo, IV-1-1981, D. A. & J. T. Polhemus. These
species were previously only known from southern Mexico (Guerrero state),

in addition to L. testes having been reported from Honduras (Allen 1978).

New Jalisco state records for three more species are as follows: female adults

of Callibaetis montanus Eaton and C. pictus (Eaton), and male adults of

Fallceon quilleri (Dodds), Jalisco, Ferreria de Tula, Municipio de Tapalpa,

Bosque de Pino, III-3-2001, K. M. Lopez-Coreas.
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SOCIETY MEETING OF NOVEMBER 28, 2001

The Evolution of 17-year cicadas with 13-year life cycles

Chris Simon,

University of Connecticut

Dr. Simon began with an illustrated description of periodical cicada biology. They have a

unique life cycle, lasting 17 or 13 years and are divided into year classes known as broods.

Seventeen-year cicadas are found in the northern, eastern and western edges of the eastern

U.S. while 13-year cicadas predominate in the southern states and Mississippi drainage. There

are three morphologically distinct species of 17-year cicada (Magicicada septendecim, M. cassini,

and M. septendecula). These three differ in coloration, size, song, mating behavior, and habitat

preference. The same three morphologically distinct forms occur in the 13-year cicada but have

been named separately (A/, tredecim, M. tredecassini, and M. tredecula) solely on the basis of the

life cycle difference. The "sibling" pairs can be abbreviated Decim, Cassini, and Decula. Most

broods contain all three forms.

Decim, Cassini, and Decula seem to be locked together in time by their peculiar predator-

foolhardy behavior (nearly everybody eats them, including people), and they depend on large

population sizes and massive, synchronized emergence for survival.

Dr. Simon then discussed her research on speciation among these unusual insects, pointing

out that no consistent differences in any characteristics have been found between 13- and 17-

year "sibling" pairs, except a slight color difference in 13- and 17-year Decim. A key finding of

earlier workers was that four-year accelerations of the life cycle appear to be an integral part of

periodical cicada ecology and evolution, because it can result in the formation of new broods.

(Continued on page 40)
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THREE NEW CASES OF POSSIBLE MATERNALISM
IN NEOTROPICAL CENTIPEDES

(CHILOPODA: SCOLOPENDROMORPHA) 1

Glauco Mat hado-, Amazonas Chagas-Junior'

ABSTRACT: This paper reports three new cases of possible maternal care for Brazilian centi-

pedes The data presented suggest that, even for subsocial species, microhabitat selection may
be an important form of parental investment in centipedes.

The class Chilopoda comprises about 2800 species divided into five or-

ders (Lewis, 1981). Species of the orders Lithobiomorpha and Scutigeromorpha

lay eggs singly or in small batches inside natural cavities on the ground, cov-

ering them with soil debris. Females do not provide any additional care to the

offspring in these groups. On the other hand, species of the orders Cratero-

stigmomorpha, Geophilomorpha, and Scolopendromorpha lay eggs in clusters

and females guard the eggs from oviposition to hatching, caring for the young

until they disperse (Cloudsley-Thompson, 1958; Kaestner, 1968; Lewis, 1981).

The Scolopendromorpha contain heavy-bodied, flat centipedes that live in

damp and dark places sheltered among the leaf litter, under rotten bark of

fallen tree trunks, or in crevices. The order comprises about 550 species dis-

tributed throughout the world (Lewis, 1981) but maternal care has been re-

ported for only nine species belonging to the following genera: Cormocephalus

(Brunhuber, 1970; Lawrence, 1947), Cryptops (Cornwell, 1934; Johnson, 1952),

Otostigmus (Machado, 2000), Scolocryptops (Auerbach, 1951), and Scolopen-

dra (Heymonds, 1901; Klingel, 1960; Lewis, 1966).

Despite the large number of species of centipedes in the Neotropical re-

gion (see Bucherl, 1939, 1974) the behavior and ecology of the group is still

poorly known. Studies on life history, sexual behavior and ecology of centi-

pedes are critical, in order to determine how common are the diverse forms

of parental investment in the group and their adaptive meaning. In this paper

three new cases of possible maternal care are reported for Brazilian centi-

pedes.

In March 1999 one female of Otostigmus limbatus Meinert, 1 886 was found

curled around first instar nymphs in the coastal sand forest of Cardoso Island,

Sao Paulo state, southeastern Brazil (see description of the area in Machado &

1 Received May 29, 2001, Accepted August 24, 2001.

2 Museu de Historia Natural, CP 6109, Instituto de Biologia, Universidade Estadual de Campinas,

13083-970, Campinas SP Brazil, fax: +55 19 32893124, e-mail: glaucom@unicamp.br

3 Laboratorio de Aracnologia, Museu Nacional - Rio de Janeiro, Universidade Federal do Rio de

Janeiro, Quinta da Boa Vista, s/ numero, Sao Cristovao, 20940-040, Rio de Janeiro RJ Brazil,

e-mail: achagas@milenio.com.br

ENT. NEWS 1 13(1): 37-40. January & February, 2002



38 ENTOMOLOGICAL NEWS

Vidal, 2001). The female (34.8 mm in length) and the young were found in an

axil of the epiphytic bromeliad Aechmea nudicaulis. When disturbed during

brooding the female abandoned the offspring. There were 30 non-pigmented

nymphs with a mean length of 1 1.9 mm (S.D.= 0.28 mm; range = 1 1.6 - 12.4;

n= 10). As for most scolopendromorphs (see Cloudsley-Thompson, 1958), the

nymphs of O. limbatus hatch with 21 segments, the same number as the adults.

In March 2000 two females of Cryptops schubarti Bucherl, 1953 were

found with offspring. The clutches contained 18 eggs and 43 nymphs. Brood-

guarding females (21.0 and 34.0 mm in length, respectively) were found

inside colonies of the ant Camponotus sp. in the Antena Mount (about 1300

m), near Barra da Estiva city, state of Bahia, northeastern Brazil. Both fe-

males were found curled around the offspring, laying on their sides and en-

closing the eggs or nymphs between their legs and the ventral surface of their

bodies. This behavior was also recorded for other centipedes species and

seems to protect the offspring from contact with the substrate (Brunhuber,

1970; Lewis, 1981; Machado, 2000). The eggs are oval, white, and have a

mean individual volume of 0.48 mm3 (S.D. = 0. 1 1 mm 3
; range = 0.28 - 0.63

mm3
; n = 10). The nymphs are non-pigmentcd, have a mean length of 7.44

mm (S.D. = 0.49 mm; range = 6.6 - 8.0 mm; n = 10), and display 21 segments

upon hatching. When disturbed during brooding, the female with young aban-

doned the place whereas the female with eggs remained curled around the

offspring. Although C. schubarti is commonly found in southwestern Brazil

(mainly in Sao Paulo state), this is the first record of this species in the north-

western region.

In March 2001 a female of Dinocryptops miersi (Newport, 1845) (43 mm
in length) was found curled around a mass of first instar nymphs in a forest

area in Cachoeira de Macacu, state of Rio de Janeiro, southeastern Brazil.

There were 25 non-pigmented nymphs with a mean length of 1 1 .4 mm (S.D. =

0.52; range 1 1 - 12 mm; n = 10). The guarding female was found curled around

the young in an axil of an epiphytic bromeliad. When disturbed during brood-

ing the female abandoned the nymphs. This is the first record of maternal care

for a species of the genus Dinocryptops.

Brooding females of centipedes presenting maternal care are usually found
coiled round the eggs or nymphs, with their ventral surface in contact with the

offspring (Lewis, 1981). This stereotyped position is very similar to those

described for the species studied in this paper. Although females were not

seen grooming or protecting the offspring against predators, we assume that

the behaviors described here correspond to cases of maternal assistance. As
reported before for Otostigmus scabricauda (Machado, 2000), females taking

care of nymphs seem to be more likely to abandon the offspring than those

caring for eggs. A putative explanation for this difference is that, on the con-

trary of eggs, nymphs are able to flee and hide themselves after mother deser-

tion.
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The number of eggs recorded for subsocial centipedes range from 3 to 73

in the Geophilomorpha, and from 7 to 86 in the Scolopendromorpha (Lewis,

1981). Despite the low number of eggs (when compared with the non-subso-

cial Scutigeromorpha and Litobiomorpha, see Lewis, 1981), the volume of

the egg batch may comprise more than 80% of the female's body volume. As
previously recorded for other arthropod groups, such as harvestmen (see re-

view in Machado & Raimundo, 2001), the subsocial behavior in centipedes

seems to be associated with reduction in fecundity and an increase in egg

size. More information on these reproductive parameters is important in or-

der to allow comparative analyses within and between the orders of the Class

Chilopoda.

Previous observations have shown that maternal care is crucial for egg

and young survival for species of the order Scolopendromorpha (Brunhuber,

1970). The data presented in this study also suggest that microhabitat selec-

tion may be an important form of parental investment in centipedes. Among
geophilomorphs, for example, females of some species are highly selective

in the choice of brooding site: Schendyla nemorensis use only the soil of an ant

hill (Lewis, 1981), and Orphnaeus brasilianus brood their eggs inside empty

cocoons of moths (Jones et al., 1976). For the scolopendromorph O. limbatus,

bromeliads may offer protection for the guarding female, which during the

brooding is probably more exposed to predation, and also provide moisture for

the eggs and nymphs, what can reduce their mortality by dehydration. In the

case of C. schubarti, an ant nest may provide protection against some preda-

tors. Other individuals of the species (including adults and juveniles) were

found under stones in the study area and it is possible that females use the ant

colonies just as a brooding site. Although several species of millipedes can

live within ant colonies (Holldobler & Wilson, 1990), few species of centi-

pedes have been recorded living in this particular microhabitat (Auerbach,

1951), and the present study provides the first report of the use of ant nests as

brooding sites among centipedes.
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Dr. Simon and her colleagues have found genetic, morphological and behavioral evidence

for a massive, permanent 4-year acceleration in which 17-year cicadas in the Midwest switched

their life cycle to 13 years. She played recorded mating calls of 17-year, 13-year and "17-years

that have switched to 13-years," to illustrate the reproductive character displacement found in

the area of overlap. She said the new forms have now been named Magicicada neotredecim. All

of the evidence supports the suggestion that 13-year cicadas in the Midwest are not true 13-year

cicadas but are actually 17-year cicadas that have recently switched their life cycle to 13-years.

The talk was followed by a long and lively discussion period. Dr. Simon's full account of

her work is at: http://www.eeb.uconn.edu/faculty/simon/cicad.htm

Prior to the talk, archivist Earle Spamer of the Academy of Natural Sciences library de-

scribed the work recently completed by now-retired archivist Carol Spawn on the AES archives.

Some of the materials were on display, including a letter from Lucy Say regarding the donation

of Thomas Say's books to the Society, the original agreement between AES and the Academy
from 1875, and artifacts including the Society seal and a box of black balls used in early elec-

tions of members (joining AES no longer requires a vote). The Society thanked the Library and
the archivists for their efforts.

William J. Cromartie

Corresponding Secretary
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INFESTATION OF A BOTANICALS WAREHOUSE BY
PLODIA INTERPUNCTELLA AND EPHESTIA ELUTELLA

(LEPIDOPTERA: PYRALIDAE) 1 2

Richard T. Arbogast^, Paul E. Kendra^, Richard C. McDonald4

ABSTRACT: Botanicals are crude vegetable medicinals, including roots, leaves, bark, or other

plant materials used to produce pharmaceuticals, herba 1 supplements, and other products. Dried

botanicals often become infested with insects and mites during storage, but little is known about

these infestations. The objective of the present study was to characterize an infestation of stored

botanicals by the Indianmeal moth. Plodia interpunctella, and the tobacco moth, Ephestia elutella,

in a North Carolina warehouse. The moth populations were monitored for one year with an array

of pheromone-baited sticky traps. Spatial analysis of numbers captured showed broadly overlap-

ping, but distinct distributions, suggesting that both species prefer roots but that P. interpunctella

has a broader host range. Seasonal variation in rates of capture reflected the effect of temperature

cycles on population growth and flight activity, and suggested that E elutella populations may
suffer less winter mortality or may recover more quickly than P. interpunctella

Botanicals are unrefined parts of medicinal plants, including roots, leaves,

bark, and other plant materials that are harvested, dried and then stored until

they can be processed and used in the manufacture of pharmaceuticals, nutri-

tional supplements, and other herbal products. Familiar examples include

ginseng, ginkgo, St. John's wort, saw palmetto, and witch hazel. The popu-

larity and use of herbal supplements and other herbal products has grown
substantially in recent years, and the economic value of botanicals used an-

nually in their production is estimated conservatively at $300-500 million

(Michael McGuffin, American Herbal Products Association, personal com-

munication). During storage, the dried materials are subject to infestation by

a variety of stored-product insects, but little is known about these infesta-

tions. The present paper reports an infestation of a botanicals warehouse at

Boone, NC by the tobacco moth, Ephestia elutella (Hubner), and the Indianmeal

moth, Plodia interpunctella (Hubner).

The Indianmeal moth is cosmopolitan, and the tobacco moth is nearly so

but does not occur in the tropics (Cox and Bell, 1991). Both species are

general feeders and have been reported to infest a very wide range of dry

plant materials, including dried fruit, nuts, cereal grains and cereal products,

oilseeds, cacao, and drug plants (Richards and Thomson 1932). El Halfawy

(1977) reported P. interpunctella from stored medicinal and aromatic plants in

1 Received April 2, 2001. Accepted September 5, 2001.

2 This article reports the results of research only. Mention of a proprietary product does not

constitute an endorsement or recommendation for its use by USDA.

3 Center for Medical, Agricultural and Veterinary Entomology, ARS, USDA, P. O. Box 14565,

Gainesville, FL 32604.

4 Symbiont Biological Pest Management, 194 Shull's Hollar, Sugar Grove, NC 28679.
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Egypt, Kalinovic and Rozman (2000) reported E. elutella from stored medici-

nal plants and herbal tea in Croatia, and Weidner (1973) listed records of both

species from a variety of medicinal and aromatic plants in Germany. Arbogast

et al. (200 1 ) reported infestations of the Indianmeal moth and the almond moth,

Cadra cautella (Walker), in a Florida botanicals warehouse used alternately

for storage of saw palmetto berries, Serenoa repens (Bartram) Small, and pas-

sion flower, Passiflora incarnata (L.).

The objective of the present study was to gain a better understanding of

insect problems in stored botanicals by characterizing and comparing the in-

festations of P. interpunctella and E. elutella in terms of spatial distribution,

association with specific botanicals and seasonal variation.

METHODS AND MATERIALS

The warehouse complex at Boone (Fig. 1) was a steel structure consisting

of a warehouse, milling area, and loading dock attached to the back of a two-

story brick office building. The warehouse and milling area were completely

enclosed, and the loading dock was enclosed on two sides. The warehouse

itself was 24.4 m. wide by 21.3 m. deep and contained five steel shelf units.

Botanicals were stored in various containers on these shelves and on the

floor. We monitored moths in the warehouse from June 1998 through July

1999 with pheromone-baited sticky traps (SP-Locator traps with SP Minimoth
pheromone dispensers, Agrisense-BCS Ltd., Pontypridd, Mid Glamorgan,
UK). The warehouse was mapped, a grid of 20 trap locations was laid out

(Fig. 1), and the stored botanicals were listed by trap location, using the

family, scientific, and common names for medicinal plants according to

Torkelson (1996). Trap locations were specified in a rectangular coordinate

system with the origin at the left front corner of the warehouse adjacent to

the offices. The spacing of traps was always > 4 m, the measured active space

of the SP-Locator Trap (Mankin et al., 1999). The traps were attached by means
of Velcro at a height of about 1.2 m, either to the walls or to the shelf units.

Monitoring was continuous during 1998, and traps were checked at intervals

ranging from 7 to 32 days, but usually 7-14 days. The number of moths cap-

tured by each trap was recorded and the trap was replaced. Pheromone lures

were replaced monthly. During 1999, the warehouse was monitored for one
week out of each month. Traps were set up at monthly intervals and removed
after one week. New traps and lures were used each month.

The spatial distribution of trap captures in each observation was ana-

lyzed by contour mapping (Arbogast et al., 1998; Brenner et al., 1998). For

this purpose, the x, y-coordinates of the traps and the corresponding numbers
of moths captured were entered in Surfer 7 (Golden Software, 1999), which
posted observed values of trap catch to the appropriate coordinates on a floor
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plan of the warehouse (entered as a base map). The software creates a denser

grid of trap catch values by interpolation, using one of several algorithms.

We used radial basis functions (with the multiquadric function), which pro-

duces good representation of most small data sets (< 250 observations) (Golden

Software, 1999). Spatial distribution was summarized for the entire study

period by summing the numbers captured by each trap during the study and

then analyzing the totals.

Trap captures were summarized by season, and for this purpose. Summer
was defined as June, July and August; Fall as September, October and No-

vember; Winter as December, January and February; and Spring as March,

April and May. Seasonal variation in moth population density, or in level of

moth activity, was studied by examining rates of capture, rather than num-

bers captured, because trapping effort (number of traps x number of days the

traps were deployed) varied from season to season. Rates of capture (total

numbers captured divided by trapping effort) were determined for each trap

during each season, and seasonal medians were compared. Median rates of

capture were tested for significant differences among seasons using the

Kruskal-Wallis one-way analysis of variance by ranks, and multiple pairwise

comparisons of seasons were made with the Tukey test. Within each season,

median rates of capture for each species were compared using the Mann-

Whitney rank sum test. Nonparametric statistics were used, because the rates

of capture were usually not normally distributed. All calculations were done

in SigmaStat 2.03 (SPSS. 1997).

Temperature was not recorded inside the warehouse, which was not heated

or air conditioned, but we estimated seasonal means, mean seasonal maxima,

and mean seasonal minima outside the warehouse by averaging monthly val-

ues reported by the National Climatic Data Center (NOAA) for a nearby

weather station (Boone SE 1). The pattern of seasonal variation within the

warehouse should reflect the pattern outside, but with diurnal fluctuation

dampened by the moderating effect of the enclosure.

RESULTS
A total of 1,924 P. interpunctella and 887 E, elutella were captured at the

twenty trap locations during the study. The number of moths captured by any

trap during a given period depended on the position of the trap in the ware-

house, and the spatial distribution of numbers captured varied somewhat with

season. However, when the number of moths captured at each trap position

was summed over the duration of the study and the totals analyzed spatially, it

became apparent that most captures occurred in two well-defined centers, one

for each species, although the two centers overlapped broadly (Fig. 1). The

focus of the E. elutella distribution was on the right side of the warehouse at

trap location n (Fig. 1 A) and that of the P. interpunctella distribution was on

the left side at trap location f (Fig. IB).
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A - Ephestia elutella
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Figure 1. Spatial distribution of E. elutella (A) and P. interpunctella (B) in a botanicals ware-

house at Boone, NC. Floor plan shows only part of the milling area and loading dock at the rear

of the warehouse and offices at the front. Contours represent total numbers trapped between June

1998 and July 1999. Shelf units are indicated by open rectangles and trap locations by solid dots.

Lower case letters identify individual trap locations.
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Median rates of capture for the warehouse as a whole varied significantly

with season (Kruskal-Wallis, P < 0.001). The capture rate for combined spe-

cies was highest in the summer and fall of 1998 and lowest during winter

1998-99 and spring 1999 (Fig. 2). Combined capture rate was slightly higher

during the summer of 1999, but the difference in median rates between spring

and summer was not statistically significant. Combined capture rate was sig-

nificantly lower during the summer of 1999 than during the previous sum-

mer, as was the capture rate of P. interpunctella, but the capture rate of E.

elutella was about the same.

The difference in the median rates of capture between P. interpunctella

and E. elutella was not statistically significant during the summer of 1998

(Mann-Whitney, P = 0.156), but during the fall, the median rate was very

much higher for P. interpunctella (P < 0.001). Very few P. interpunctella, and

no E. elutella, were captured during the winter, but during the spring and sum-

mer of 1999 the median capture rate was higher for E. elutella (P = 0.050, P <

0.001).
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Figure 2. Seasonal variation in capture of P. interpunctella and E. elutella in a botanicals ware-

house at Boone, NC. Lower case letters indicate multiple pairwise comparisons of seasons within

species (or within combined species) (Tukey Test). For each species (or combined species),

seasons with the same letter have median capture rates that are not significantly different

(P < 0.05). See text for statistical comparison of species within season.
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The botanicals stored in the warehouse are listed in Table 1, and descrip-

tive statistics for outside air temperature at Boone are presented in Fig. 3.
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Figure 3. Seasonal mean, mean seasonal maximum, and mean seasonal minimum temperatures

at Boone, NC. Seasonal temperatures were calculated from monthly mean, mean monthly maxi-

mum, and mean monthly minimum temperatures reported by the National Climatic Data Center

(NOAA) for a weather station at Boone (Boone SE 1).

DISCUSSION
The warehouse was packed with a wide variety of plant materials in bags,

paper drums, and other containers, which we did not examine for signs of

infestation; therefore, we cannot say with certainty which botanicals were
infested and to what degree. The Indianmeal moth and tobacco moth have
very broad host ranges, as already noted, and could conceivably have in-

fested any of the botanicals. Nevertheless, we can gain some idea about in-

festation by comparing the spatial distribution of trap catch (Fig. 1) with the

distribution of botanicals relative to traps (Table 1). Over the course of a year,

the greatest number (96) of E. elutella (Fig. 1A) were captured near witch

hazel bark and beth root, and the lowest numbers (< 40) were captured near

various kinds of bark (including some witch hazel) and herbs (or leaves). Of
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the 10 trap locations for which the number of captures was > 40, 8 were near

roots. And all of the trap locations in which the number of captures was > 60

were near roots. The pattern was different in P. interpunctella (Fig. IB). The
greatest number (225) were captured near witch hazel bark and poke root, but

most of the locations with > 60 or > 100 moths captured were not near roots.

The difference in distribution between the two species could reflect differ-

ences in ability to utilize various hosts. That is, the host preference of both

may be various kinds of roots, but P. interpunctella may be better able to

utilize less satisfactory material such as bark and herbs. This hypothesis is also

supported by the higher numbers of P. interpunctella captured throughout the

warehouse. At any given trap location, the number of P. interpunctella cap-

tured was greater than the number of E. elutella captured (Fig. 1). The differ-

ence could also reflect local competitive displacement, such as that demon-
strated in interacting populations of the maize weevil, Sitophilus zeamais

Motschulsky, and the Angoumois grain moth, Sitotroga cerealella (Olivier),

(Arbogast and Mullen, 1987; Arbogast et al., 1998). P. interpunctella can ap-

parently out-compete E. elutella but cold winters hold it in check as discussed

below. The dominance order of the two species is reversed after a cold winter.

Seasonal variation in median capture rates of both species (Fig. 2) can be

attributed to the suppressive effect of low temperature on flight activity as

well as on population growth rate. We are not aware of any information

about the lower temperature threshold for flight in these moths, but the tem-

perature range for development of E. cautella is 10-30°C, and that for devel-

opment of P. interpunctella is 18-35°C (Cox and Bell, 1991). Diapause in-

duced by low temperature or short photoperiod may greatly extend the de-

velopmental period of both species. The mean maximum temperature at Boone

was about 8°C and the mean minimum about - 4°C during the winter of 1998-

99 (Fig. 3). With these outside temperatures, temperatures inside the un-

heated steel warehouse were almost certainly below the lower thresholds for

flight and development during much of the winter, and were probably low

enough to produce significant winter mortality. In fact, the lower rates of

capture in the spring and early summer (observations ended in mid July) of

1999 indicate population decline of both species during the winter followed

by a lengthy recovery period. Capture rates indicate that population levels of

the two species were about the same during the summer of 1998, but that the

population level of P. interpunctella became very much higher than that off.

elutella during the fall. The total number of P. interpunctella captured was

more than twice the number of E. elutella captured (Fig. 1), mostly because of

the much larger number of P. interpunctella captured during the fall (Fig. 2).

The fact that capture rates for P. interpunctella were lower than for E. elutella

during the spring and early summer of 1999 suggests that populations of the

latter species may suffer less winter mortality or recover more quickly. This is
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is consistent with the putative origins of the two species. E. elutella is apparently

of northern temperate origin and has successfully invaded temperate regions

of the Southern Hemisphere. It does not occur in the tropics, however, because

it is unable to tolerate prolonged exposure to high temperature (Cox and Bell,

1991), and is one of the few species of Ephestia capable of surviving out of

doors in the European climate (Richards and Thomson, 1932). P. interpunctella

is a tropical and warm-temperate species, but it is moderately cold-hardy and

can survive most winters in temperate regions.

Table 1. A partial list of the botanicals* stored in a warehouse at Boone, NC, and proximate trap

locations for each.

Family
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REVIEW OF CHINESE SPECIES OF GENUS EULOPHUS
(HYMENOPTERA: EULOPHIDAE) 1

Chao-dong Zhu^, Da-Wei Huang2<3

ABSTRACT: This paper treats the Chinese species of Eulophus. Five species of Eulophus, E
cyanescens, E. smerinthicida, E. abdominalis, E ramicornis, and E pennicornis have been re-

corded as new to China We also include the following species in the key to species based on

Boucek's description for their distinct characters: E thespius, E slovacus. With intensive com-

parative morphological study under scanning electronic microscopy (SEM), we provided com-

ments on relationships between Eulophus and other possibly related genera in Eulophinae

Eulophus Geoffroy is one of the oldest names in Chalcidoidea. Boucek

(1959) discussed the origin of the name and gave a key to species of central

Europe. In China, only E. larvarum (Linnaeus) was recorded by Liao (1987),

however this species is actually E. ramicornis (Fabricius) (Graham 1988)

Around 66 species of Eulophus have been reported worldwide (Table 1
-

digested from Noyes 1998). One species was described or reported from

Afrotropical Senegal, one from Hawaii, eleven from Canada or the USA
(including two also from the Palearctic regions), one from Neotropical Bra-

zil, two from Oriental regions of Indonesia and Sri Lanka, and fifty-one from

the Palearctic regions (Table 1). More extensive research on Eulophus has

been carried out in the Palearctic and Nearctic regions. As China spans both

Palearctic and Oriental regions, several species of Eulophus would be expected

to be found there.

In this paper, we examined all specimens in collections in China and two
determined specimens from outside of China. Eulophus cyanescens Boucek,

E. smerinthicida Boucek, E. abdominalis Nees, E. ramicornis (Fabricius) and

E. pennicornis Nees have been newly recorded from China. We also included

the following species in the key to species basing on Boucek's description for

their distinct characters: E. thespius Walker, E. slovacus Boucek.

In China, several genera of Eulophinae are characterized by having the

funicle 3-segmented and notauli incomplete. They are Dicladocerus Westwood,
Colpoclypeus Lucchese, Eulophus Geoffroy and Necremnus Thomson.
Eulophus is distinguished from all others by having 1 ) reduced mandibles with

teeth not reaching each other medially; 2) basitarsus (at least of mesotarsus)

distinctly shorter than second tarsal segment (Boucek 1959, Peck et al. 1964,

Schauff et al. 1997). Some other genera, for example, Pnigalio Schrank,

Hemiptarsenus Westwood, Dimmockia Ashmead, Notanisomorphella Girault,

and Sympiesis Forster, are sometimes considered closely related to Eulophus,

1 Received May 11, 2001. Accepted August 25, 2001.

2 Institute of Zoology, Chinese Academy of Sciences. Beijing, 100080, China.

3 To whom correspondence and reprint requests should be addressed.

E-mail: huangdw@panda.ioz.ac.cn
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although members of those genera nearly always have a 4-segmented funicle

(Fig. 2), longer basitarsus and normal mandibles. Before this project, little

work has been done to work out the relationships among genera mentioned

above.

The purposes of this paper are to: 1 ) report and review species of Eulophus

occurring in China; 2) provide new host records, new distributional records,

and associated plants for some species; 3) carry out extensive SEM study of

selected species of genera probably close to Eulophus; 4) find out more exter-

nal morphological characters, if available, to clarify the definition of Eulophus;

5) try to find possible relationships between Eulophus and other genera in

Eulophinae.

MATERIAL AND METHODS
Depositories. - This study is based on specimens deposited in the follow-

ing collections: 1) Institute of Zoology, Chinese Academy of Sciences (IZCAS);

2) the Natural History Museum, London, UK (BMNH); 3) Insect Collection,

Taiwan Agricultural Research Institute (TARI); 4) Systematic Entomology,

Faculty of Agriculture, Hokkaido University (SEHU).

Terminology and measurements. - Morphological terms follow Gibson

et al. (1997). Absolute measurements, in millimeters (mm) are used for the

body and forewing length. For all other dimensions, relative measurements are

used.

SYSTEMATICS

FAMILY EULOPHIDAE

Genus Eulophus Geoffroy

Eulophus Geoffroy, 1762: 312. Type species Ichneumon ramicornis Fabricius; original des-

ignation by monotypy.

Comedo Schrank, 1802: 308. Type species Ichneumon larvarum Linnaeus; designated by

monotypy. Validated by Crawford, 1912: 186;Girault, 1920: 201. Synonymized by Peck, 1951:

430.

Cratotechus Thomson, 1878: 219. Type species Ichneumon larvarum Linnaeus, designated

by Ashmead 1904. Synonymized by Boucek et Askew, 1963: 60.

Onychocomedo Graham, 1959: 183. Type species Eulophus thespius Walker; designated by

Graham, 1959. Synonymized by Boucek, 1959: 160

Diagnosis. - Funicle 3-segmented. Mandibles reduced, with teeth not

reaching each other medially. Basitarsus, at least of mid legs, shorter than

the second. Notauli incomplete, not reaching posterior margin of mesoscutum.

Pupae gregarious on leaves.

Remarks. - In previous keys to Palearctic genera of Eulophinae (Boucek

1959, Peck et al.1964), Eulophus is grouped with Dimmockia, Pnigalio,

Sympiesis, Dicladocerus, Microlycus, and Necremnus. However, no charac-
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ters seem to support any relationships between Eulophus and any other gen-

era. Several keys including Schauff et al. 's (1997) seem to show closer rela-

tionships between Eulophus and Necremnus, for both genera are similar in

having: 1) notauli incomplete, not reaching posterior margin of mesoscutum;

2) scutellum with paired setae; 3) funicle 3-segmented; 4) scutellum without

submedian grooves (Fig. 5); 5) clypeus entire; 6) male funicle with elongate

branches. These latter two genera can be separated by the mandibular and

tarsal characters given in the diagnosis.

Biology. - Parasitoids of Agonoxenidae, Coleophoridae, Gelechiidae,

Gracillariidae, Lymantriidae, Lyonetiidae, Noctuidae, Oecophoridae,

Plutellidae, Pyralidae, Tortricidae, Tischeriidae [Lepidoptera] (Thompson
1955, Decelle 1962, Herting 1975, 1977, Graham 1991, Cossentine et Jensen

1992); Ichneumonidae, Tenthredinidae [Hymenoptera] (Thompson 1955,

Herting 1977); Tephritidae, Agromyzidae [Diptera] (Thompson 1955); and

Chrysomelidae, Curculionidae [Coleoptera] (Thompson 1955). Kamijo (1986)

reported some Pediobius spp. as parasitoids of Eulophus sp.

Distribution. - Worldwide.

KEY TO SPECIES OF Eulophus IN CHINA
1 Scutellum, axilla, and dorsellum with engraved reticulation; thorax with more

or less golden shine 2

- Scutellum, axilla, or dorsellum with raised reticulation; thorax without golden shine 3

2 Plica at most shortly indicated E. smerinthicida Boucek (examined)
- Plica distinct and strong, reaching at least 4/5 from posterior margin of

propodeum to spiracle (Fig. 5) Chinese E. smerinthicida

3 Forewing densely hairy, with speculum reduced; basal vein and cubital vein

more or less present around speculum; flagellum of female black, dilated,

distal corner of funicles sharply angular E. pennicornis Nees
- Forewing sparsely hairy, with speculum larger; basal vein or cubital vein

glabrous; flagellum slender 4

4 Last tergite with a bunch of black spines on either side

dorsally E. thespius Walker (examined)
- Last tergite without spines 5

5 Scutellum strongly convex; propodeum with short but distinct

neck E. abdominalis Nees
- Scutellum more or less feebly convex; propodeum with indistinct neck 6

6 Femora mainly metallic; forewing with a slightly square fuscous cloud

in the middle E. slovacus Boucek (examined)
- Femora without metallic shine; forewing without fuscous cloud in the middle 7

7 Tarsal segment IV subequal to II plus III; plica distinct in at least

posterior half of propodeum E. cyanescens Boucek
- Tarsal segment IV barely longer than II; plica indistinct E. ramicornis (Fabricius)

E. abdominalis Nees

Eulophus abdominalis Nees, 1834: 159. Transferred into Comedo by Graham, 1959: 183.

Lectotype designated by Graham 1988: 26.

Eulophus anatole Walker, 1839: 126. Synonymized by Graham, 1959: 183.
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Cratotechus longicornis Thomson, 1878: 221. Lectotype designated by Hansson, 1991: 32.

Synonymized by Boucek, 1959: 164.

Diagnosis. - Scutellum strongly convex; propodeum with short but with

distinct neck; last tergite of gaster without spines; forewing sparsely hairy,

with distinct speculum; basal vein or cubital vein glabrous; flagellum slender.

Material examined. - All deposited in IZCAS, except otherwise stated in the brackets: 10

9 , Hebei, Qing Xian, 27/VII/1963(LIAO Ding-xi), 1 9 , Jiangsu, Nanjing, Linggu Temple, 10/

IX/1997(ZHUChao-dong); 1 9 , Henan, Songxian, Baiyunshan, 18/VII/1996(XIAO Hui); 1 9,
Henan, Songxian, Baiyunshan, 15/VII/1996, 1700 M(XIAO Hui); 1 9, Hunan, Yongshun, 5/

VIII/1988, 650 M(YANG Long-long); 1 9, Hubei, Badong, 1 2/VIII/l 989, 1500 M(HUANG
Da-wei); 1 9 , Hubei, Lichuan, Xingdoushan, 21/VII/1989, 800 M(HUANG Da-wei); 1 9 , Hubei,

Lichuan, Xingdoushan, 25/VII/1989, 900 M(HUANG Da-wei); 2 9, Jiangxi, VII/1979, ex.

Eurhodope pirivorellaMalsumura [Pyralidae]; 1 9 . C. Taiwan, Nantou Xian, Meifeng, 15/VII/

1982, 2150 M(LIH SC. & LIN CN) (TARI); 1 9 , 4 9 , C. Taiwan, Nantou Xian, Tungpu, 20-24/

VI/1983, 1200 M(CHOU KC. & WONG CY) (TARI); 2 9, 16 9. C. Taiwan, Nantou Xian,

Tungpu. 18-23/XI/1981, 1200M(LINT. & TANG WS) (TARI); 1 9 , C. Taiwan, Nantou Xian,

Meifeng, 30/VII/1983, 2150 M(CHOU LY) (TARI); 1 9 , C. Taiwan, Nantou Xian, Meifeng,

22-26/VI/1983, 2150 M(LIN KS. & LIN SC) (TARI); 3 9 , C. Taiwan. Nantou Xian, Meifeng,

5-9/X/1980, 2150 M(CHEN CC. & CHIEN CC) (TARI); 5 9 , C. Taiwan. Nantou Xian, Meifeng,

26/VIII/1980, 2150 M(LIN KS. & WANG CH) (TARI); 5 9 , Guizhou, Guiyang, Huaxi, 1 1/X/

1983(LI Chang-fang); 1 9 , Guizhou, Guiyang, Huaxi, 9/X/1983(LI Chang-fang); 1 9 , Yunnan,

Dieqing Zhou, Congjianghe, 8/VIII/1983, 2800 M(LI Chang-fang); 1 9, Yunnan, Lanping,

Jinding, 24/VIII/1984, 2300 M(LI Chang-fang); 1 9 , Yunnan, Zhanyi Xian, 19/IV/1957(LIAO

Ding-xi).

Biology. - Larval parasitoid of Geometridae, Lasiocampidae, Lymantriidae,

Notodontidae, Noctuidae, Tortricidae [Lepidoptera] (Thompson 1955, Bou-

cek et Askew 1968, Herting 1976, Trjapitzin 1978). Newly recorded as parasi-

toid of Eurhodope pirivorella Matsumura [Pyralidae].

Distribution. - Hebei, Jiangsu, Henan, Hunan, Hubei, Jiangxi, Taiwan,

Guizhou, Yunnan. Palearctic region.

E. cyanescens Boucek

E. cyanescens Boucek, 1959: 166. By original designation.

Diagnosis. - Tarsomere IV subequal to II plus III; plica distinct in at least

posterior half of propodeum; femur without metallic shine; forewing without

fuscous cloud in the middle; scutellum more or less feebly convex; propodeum
with indistinct neck; last tergite of gaster without spines; forewing sparsely

hairy, with speculum larger; basal vein and cubital vein glabrous; flagellum

slender; scutellum, axilla, and dorsellum with raised reticulation; thorax with-

out golden shine.
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Material examined. - All deposited in IZCAS, except otherwise stated in brackets: 3 9.
Beijing, 31/VIII/1972(CAI Rong-quan); 19,3 9, Helongjiang, Yichun, Dailing, 29/VI/1962,

ex. Lymantria dispar; 1 9 , Fujian, Cong'an, Guadun, 23/VI/1980(ZHAO Xiu-fu); 1 9 , Hubei,

Xuan'en, 5/VIII/1989, 1000 M(HUANG Da-wei); 1 9, C. Taiwan, Nantou Xian, Meifeng, 26/

VIII/1980, 2150 M(LIN KS. & WANG CH)(TARI); 1 9, C. Taiwan, Nantou Xian, Meifeng,

19-21/IV/1983, 2150 M (CHOU KC. & HUANG SP) (TARI); 11 9 , C. Taiwan, Nantou Xian,

Meifeng, 2-4/VI/1980, 2150 M (CHOU LY. & CHEN CC) (TARI); 4 9 , C. Taiwan, Nantou

Xian, Meifeng, 5-9/X/1980, 2150 M (CHEN CC. & CHIEN CC) (TARI); 1 9 , C. Taiwan, Nantou

Xian, Meifeng, 7-9/V/1981, 2150 M (LIN KS. & LIN SC) (TARI); 1 9 , Sichuan, E'mei Shan,

18/VI/1955(HUANG Ke-ren & IN Geng-tao); 1 9 , Yunnan, Lijiang Diqu, Baishui, 17/VII/1984,

2850 M(LI Chang-fang); 1 9 , Yunnan, Lijiang Diqu, Baishui. 19/VII/1984, 3000 M (LI Chang-

fang); 1 9 , Yunnan, Lijiang Diqu, Ludian, VIII/1984, 3200 M(LI Chang-fang).

Biology. - Parasitoid of Lithophane ornitopus (Noctuidae) [Lepidoptera]

(Boucek 1959). Newly recorded as parasitoid of Lymantria dispar

(Lymantriidae).

Distribution. - CHINA: Beijing, Heilongjiang, Fujian, Hubei, Taiwan,

Sichuan, Yunnan. Palearctic region.

E. ramicornis (Fabricius)

Ichneumon ramicornis Fabricius, 1781: 441. Transferred into Eulophus by Olivier, 1792: 454;

into Diplolepis by Fabricius, 1804: 153; into Cym/w by Latreille, 1805: 224; into Chalcis by

Jurine, 1807: 316; into Entedon by Dalman, 1820: 173. Synonymized by Boucek, 1959:

167.

Cratotechus hoplitis Crawford, 1911: 622. Lectotype designated by Kamijo, 1976: 490. Trans-

ferred into Eulophus by Boucek et Askew, 1968: 62. Synonymized as Ichneumon ramicornis

Fabricius by Graham, 1988: 26.

Cynips eulophus Fourcroy, 1785: 389. Synonymized as Ichneumon ram/co/vm Fabricius by Gra-

ham, 1988: 26; Graham, 1994: 126.

Eulophus bombycicornis Ratzeburg, 1844: 161. Synonymized as Ichneumon ramicornis Fabri-

cius by Graham, 1988: 26.

Eulophus damicornis Fbrster, 1841: 42. Synonymized as Ichneumon ramicornis Fabricius by

Graham, 1988: 26.

Eulophus dimidiatus Nees, 1834: 160. Transferred into Elachertus by Walker, 1846: 68. Lecto-

type designated and synonymized as Ichneumon ramicornis Fabricius by Graham, 1988: 26.

Eulophus fumatus Ratzeburg, 1848: 156. Synonymized as Ichneumon ramicornis Fabricius by

Graham, 1988: 26.

Eulophus mulierosus Karsch, 1879: 31. Synonymized as Ichneumon ramicornis Fabricius by

Graham, 1988: 26.

Eulophus nigribasis Gradwell, 1957: 140. Synonymized as Ichneumon ramicornis Fabricius by

Graham, 1988: 26.

Eulophus phalaenarum Ratzeburg, 1844: 166. Synonymized as Ichneumon ramicornis Fabricius

by Graham, 1988: 26.

Ichneumon myriventris Retzius, 1783: 70. Synonymized as Ichneumon ramicornis Fabricius by

Graham, 1988: 26.

Diagnosis. - Tarsal segment IV barely longer than II; plica indistinct;

femur without metallic shine; forewing sparsely hairy, with speculum larger,

basal vein and cubial vein glabrous, without fuscous cloud in middle; scutel-

lum more or less feebly convex; propodeum with indistinct neck; last tergite
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of gaster without spines; flagellum slender; scutellum, axilla, and dorsellum

with raised reticulation; thorax without golden shine.

Material examined. - All deposited in IZCAS, except otherwise stated in the brackets: 18

9 , Beijing, Qinglong Bridge, 8/VII/1955(LIAO Ding-xi); 1 9 , Beijing, 3 1/VIII/1972(CAI Rong-

quan); 3 9, Beijing, Badaling, 29/VIII/1975, ex. L\mantna sp (WANG Jin-long); 1 9 , Hebei,

Xinglong Xian, 23/VII/1985, 1800-1900 M(MI Hua-shi); 1 9 , Jilin. University of Agriculture,

VIII/1979(ZHANGZuo); 1 9 , Jilin, Gongzhuling, 25/V/1957(CHEN Tai-lu); 1 9 , Helongjiang,

Daxinganling, Institute of Forestry, 26/VI/1981(LI Shu-sheng); 1 9 • Shandong, Wendeng Xian,

WuranTemple(HOUZao-jin); 1 9 , C Taiwan, Nantou Xian, Meifeng, 15/VII/1982, 2150M(LIN
SC. & LIN CNXTARI); 1 9 , C Taiwan, Nantou Xian, Meifeng, 4-7/X/1982, 2150 M(CHOU
KC) (TARI); 2 9 , C. Taiwan, Nantou Xian, Meifeng, 5-9/X/1980, 2150 M(CHEN CC. & CHEN
CC) (TARI); 1 9 , C. Taiwan, Nantou Xian, Meifeng, 22-26/VI/1982(LIN KS. & LIN SC) (TARI);

1 9 , C. Taiwan, Nantou Xian, Meifeng, 26/VIII/1980. 2150 M(LIN KS. & WANG CH) (TARI);

2 9 , Yunnan, Lijiang Diqu, Ludian, Machang, VIIIV1984, 3200 M(LI Chang-fang); 1 9 , Yunnan,
Lanping, 22/VIH/1984, 2300 M(LI Chang-fang); 3 9, Shaanxi, Institute of Fruiter, VIII/1973.

Biology. - Parasitoid of Geometridae, Lasiocampidae, Lymantriidae,

Ncctuidae, Notodontidae, Oecophoridae, Pieridae, Sphingidae, Tortricidae

[Lepidoptera] (Thompson 1955, Boucek et Askew 1968, Sechser 1970,

Herting 1975, Herting 1976, Trjapitzin 1978, Kamijo 1979, Shaw 1979, 1981).

Found to be parasitized by Pediobius crassicornis (Eulophidae) (Kamijo 1977).

Distribution. - CHINA: Beijing; Hebei, Jilin, Helongjiang, Shandong,

Taiwan, Yunnan, Shaanxi. Palearctic region.

E. pennicornis Nees

Eulophus pennicornis Nees, 1834: 154. Transferred into Comedo by Graham, 1959: 183. Lecto-

type designated by Graham, 1988: 26.

Eulophus drupes Walker, 1839: 127. Synonymized by Graham, 1959: 183.

Eulophus fuliginosus Nees, 1834: 155. Synonymized by Boucek et Askew, 1968: 63.

Cratotechus opaculus Thomson, 1878: 221. Lectotype designated by Hansson, 1991: 32. Trans-

ferred into Eulophus by Gradwell, 1957: 141. Synonymized by Boucek, 1959: 163.

Entedon plumicornis Dalman, 1820: 181. Transferred into Eulophus by Curtis, 1829: 116. Syn-

onymized by Boucek et Askew, 1968: 63.

Diagnosis. - Forewing densely hairy, with speculum reduced; basal vein

and cubital vein more or less present around speculum; flagellum of Q black,

dilated, distal corner of funicles sharply angular; scutellum, axilla, and

dorsellum with engraved reticulation; thorax with more or less golden shine.

Material examined. -29. Xinjiang Uygur Zizhiqu, Urumqi Shi, 15/VI/1991, ex. Monima

incerta Hufnagel(LI Hui).

Biology. - Parasitoid of Cecidomyiidae (Boucek et Askew 1968); Noctuidae,

Notodontidae [Lepidoptera] (Thompson 1955, Boucek et Askew 1968, Herting

1976, Trjapitzin 1978, Marris et Edwards 1994 & 1995, Marris et al. 1996,

Weaver et al. 1997); Diprionidae [Hymenoptera] (Schwenke 1964).

Distribution. - CHINA: Xinjiang. Palearctic region.
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E. smerinthicida Boucek

Eulophus smerinthicida Boucek, 1958: 164.

Diagnosis. - Plica distinct and strong, reaching at least 4/5 from posterior

margin of propodeum to spiracle; scutellum, axilla, and dorsellum with en-

graved reticulation; thorax with more or less golden shine.

Chinese specimens differ from those from the Czech Republic in having

stronger plica.

Material examined. - 5 9. Shanxi, Institute of Forestry, 24/VI/1980, ex. Cerura menciana
Moore (YU Ci); 5 9 .

Inner Mongolia, Heling, 26/VI/l 981, ex. Cerura menciana Moore (SHAO
Qiang-hua); 2 9 . Inner Mongolia, Heling, 9/IX/1980, ex. Cerura menciana Moore (SHAO Qiang-

hua); 2 9 . Inner Mongolia, Baotou, 24/VI/1989, ex. Cerura menciana Moore (LIU Zhong-ren);

2 9 . Inner Mongolia, Baotou, 10/VII/1980, ex. Cerura menciana Moore (SHAO Qiang-hua); 1

9, Inner Mongolia. Wudangzhao, 10/VII/1980, ex. Cerura menciana Moore (SHAO Qiang-
hua); 4 9 > Liaoning, Shenyang, Institute of Gardening, ex. Cerura menciana Moore (XU Song-
tian); 6 9. Liaoning, Liaoyang Shi Nursery, ex. Cerura menciana Moore (WEI Hua, ZHANG
Gui-zhi, & ZHANG Yu-bao); 3 9 . Liaoning, Liaoyang, Liuhe, 26/VIII7 1 979, ex.Cerura menciana
Moore (ZHANG Yu-bao & ZHANG Gui-zhi); 44 9, Jilin, Changling Xian, 20/IX/1985, ex.

Cerura menciana Moore (ZHOU Feng-cheng); 1 9. Jilin. Da'an Xian, Anguang, 15/VII/1986,

ex. Cerura menciana Moore (NIU Yu-zhi); 2 9. -Tilin. Da'an Xian, Anguang, 19/VII/1986, ex.

Cerura menciana Moore (NIU Yu-zhi); 4 9. Jilin, Da'an Xian, Anguang, VII/1986, ex.Cerura
menciana Moore (NIU Yu-zhi); 2 9. Jilin, Da'an Xian, Anguang, 26/VII/1986, ex. Cerura
menciana Moore (NIU Yu-zhi); 3 9. Jilin, Da'an Xian, Anguang, 22/VIII/l 986, ex. Cerura
menciana Moore (NIU Yu-zhi); 1 9 . Jilin, Da'an Xian, 1 5/VIII/l 986, ex.pupa of Cerura menciana
Moore (ZHAO Ya-zhi); 3 9 . Helongjiang, Heishan, Kangtun, ex. Cerura sp; 3 9 . Helongjiang,

Heshan, Kangtun, 3/VIII/1977, ex. larva of Cerura menciana Moore; 1 <j, Shaanxi, Wugong,
IV/1963 (ZHOU Rao); 1 9 , Ningxia Huizu Zizhiqu, College of Agriculture, VI/1979, ex.Cerura

menciana Moore.

Biology. - Parasitoid of Noctuidae, Sphingidae, Geometridae [Lepidoptera]

(Milicky 1963, Boucek et Askew 1968, Herting 1976, Trjapitzin 1978). Newly
recorded from Cerura menciana Moore (Notodontidae) [Lepidoptera].

Distribution. - CHINA: Shanxi, Inner Mongolia, Liaoning, Jilin,

Heilongjiang, Shaanxi, Ningxia. Palearctic regions.

DISCUSSION
Recent comparative morphological study has shown more characters to

support close relationship between Eulophus and genera mentioned in the in-

troduction of this paper: 1) notauli incomplete; 2) ventral parts of propleuron

not closely meeting each other medially till the posterior ends (Fig. 13),

posterior margins never forming one straight line (except Pnigalio spp); 3)

femoral depressions generally present on mesopleuron (except Pnigalio spp)

(Fig. 9); 4) transepisternal sulcus/groove generally absent, or indistinctly

marked by different types of sculpture on upper and lower mesepisternum
(except Pnigalio spp) (Fig. 9); 5) longitudinal carina(e) generally absent from
mesosternum (except Pnigalio) (Fig. 13); 6) elongate branches generally present
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on male funicle. Recently, we also carried out studies on Euplectromorpha
(Zhu et Huang 2001) and Elachertus (Zhu et Huang, 2001), which genera both

belong to Eulophinae (Gauthier 2000). Elachertus, Euplectromorpha and some
other eulophines are quite different from the Eulophus-complex, for they have:

1) notauli groove-shaped or carinate. complete to posterior margin of

mesoscutum; 2) ventral parts of propleuron meeting each other medially (Fig.

15); 3) acropleural, mesopleural, and transepisternal sulci present on
mesopleuron, without femoral depression (Fig. 11); 4) longitudinal carinae

present on mesosternum (except Hyssopus Girault) (Fig. 15); 5) branches gen-

erally absent from funicle; 6) funicle nearly always 4-segmented. With incom-
plete notauli and branched male funicles, examined species of Pnigalio are

similar to those in Eulophus. However, with straight posterior margin of ven-

tral parts of propleuron, distinct trasepisternal sulcus, longitudinal and trans-

verse carinae on mesosternum, examined species of Pnigalio are quite differ-

ent from those in Eulophus and similar to Elachertus-complex.

Although thorough investigations have been made to search for more ex-

ternal morphological characters to define Eulophus, no more characters have
been found yet. We followed Boucek (1959), Schauff et al. (1997) to identify

members of Eulophus from others.

This study also raised one problem with Pnigalio spp. Members of this

genus are different from all other Eulophinae by having: 1) distinctly angulated

plicae present on propodeum (Fig. 6); 2) transverse costulae generally present

between propodeal plicae (Fig. 6); 3) two longitudinal carinae present on
ventral part of propodeum (Fig. 14). But they have incomplete notauli and
branched funicle like the Eulophus-comp\ex. They are also similar to the

Elachertus-complex as they have characters listed as 2) to 6) of latter. Previ-

ously, Pnigalio was considered as belonging to the Eulophus-complex and

being closer to Sympiesis (Graham 1959, Boucek 1959, Peck et al. 1964). Re-

cently, Schauff et al. (1997) also placed Pnigalio in the Eulophus-complex,

but it appears to have no closer relationships to any genus in Eulophinae. We
wonder if Pnigalio is closely related to the Eulophus-, Cirrospilus-, or

Elachertus-complexes, and if it is closer to the Elachertus-complex. Further

extensive SEM study of more material might shed light at Eulophus, Pnigalio

and their relationships to other genera.
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Figs. 1-3. antennae: 1. Eulophus smerinthicida; 2. Pnigalio sp.; 3. Elachertus sp. Figs. 4-7. dor-

sal view of mesosoma: 4. Cirrospilus sp.; 5. Eulophus smerinthicida; 6. Pnigalio sp.; 7. Elachertus

sp. Figs. 8-11. lateral view of mesosoma: 8. Cirrospilus sp.; 9. Eulophus smerinthicida; 10. Pnigalio

sp.; 11. Elachertus sp. Figs. 12-15. ventral view of mesosoma. 12. Aulogymnus elevatus; 13.

Eulophus smerinthicida; 14. Pnigalio sp.; 15. Elachertus sp.
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Table 1 - Checklist of World Eulophus Geoffroy

Afrotropical Region

1. E senegalensis Risbec, 1951

Australian/Pacific Region

2. E. citripes Ashmead, 1901

Nearctic Region

3. E anomocerus (Crawford, 1912)

4. E. basalts Say, 1836

5. E brevicapitatus Cook et Davis.

6 E koebelei (Crawford, 1912)

7 E magnisulcatus Girault, 1916

8. E nebulosus (Provancher, 1887)

9 E. neomexicanus (Girault, 1917)

10. E. orgyiae (Fitch, 1856)

11. E. ramicornis (Fabricius, 1781)

Japan,

12. E ramosus Provancher, 1881

13. E. smerinthi (Ashmead, 1898)

Neotropical Region

14. E. cemiostomatis Mann, 1872

Oriental Region

Senegal

Hawaii

Canada, USA
USA

1891 Canada. USA
USA
USA
Canada, USA
USA
USA
Canada, USA, China. Switzerland. UK,
France. Germany. Sweden *

Canada, France, Germany, USA, UK
USA

Brazil

15. E femoralis Zehntner, 1896
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41. E. iapetus Walker, 1839

42. E. idrieus Walker, 1844

43. E. inconspicuus Nees, 1834

44. E. kirbyi Curtis et Westwood, 1826

45. E. larvarum (Linnaeus, 1758)

46. E. mortuorum (Rossi, 1792)

47. E. nemati (Blanchard, 1849)

48. E. nitidulus Nees, 1834

49. E. orsinus Walker, 1839

50. E. pennicornis Nees, 1834

51. E. pimpinellae Rondani, 1874

52. E. polycerus Forster, 1841

53. E. pythodorus Walker, 1848

54. E. ramicornis (Fabricius, 1781)

55. E. ramosus Provancher, 1881

56. E. rhamnius Walker, 1848

57. E. rupicapra Forster, 1841

58. E. sancus Walker, 1839

59. E. semicupreus Nees, 1834

60. E. slovacus Boucek, 1959

62. E. smerinthicida Boucek, 1959

64. E. stenostigma Dufour, 1862

65. E. stygius Walker, 1848

66. E. tabidus Nees, 1834

67. E. thespius Walker, 1839

68. E. trachalus Walker, 1839

69. E. tyrrhenus Walker, 1839

70. E. vagus Nees, 1834

71. E. veturius Walker, 1848

UK
Norway
Germany
UK
Armenia, Czech Republic, Slovakia, Finland,

France, Germany, Hungary, Italy, Japan,

Korea, Kyrgyzstan, Moldova, Norway,

Portugal, Russia, Sweden, Switzerland,

Tajikistan, UK
Italy

Europe

Germany
UK
Austria, Czech Republic, Slovakia, France,

Germany, Hungary, Moldova, Poland,

Romania, Russia, Sweden, Ukraine, UK.
Italy

Germany
UK
China, Switzerland, UK, Japan, France,

Germany, Sweden, Canada. USA **

France, Germany, UK, Canada. USA **

UK
Germany
Germany
Germany
Czech, Slovakia, Italy, Moldova, Ukraine,

Yugoslavia

Austria, Czecho, Slovakia, Georgia, Germany,

Japan, Moldova, Russia, Sweden, UK
France

Sweden
Germany
Czech, Slovakia, France, Germany, Hungary,

Japan, Mongolia, Netherlands, Sweden,

Ukraine, UK
UK
France, UK
Germany
UK

**Nearctic regions
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A NEW SPECIES OF PSEUDOSINELLA FROM CHINA
(COLLEMBOLA: ENTOMOBRYIDAE) 1

Fang Wang^, Kenneth Christiansen3 , Jian-xiu Chen^

ABSTRACT: A new species of the Pseudosinella violenta group is described. The genus

Pseudosinella is one of the largest and most widespread of Collembola genera; however only a

single species (P. tridentifera Rusek 1971) has been reported from China. A new Chinese spe-

cies is here described from Tibet, China.

The genus Pseudosinella is one of the largest and most widespread genera

in Collembola, thus far, about 280 species have been described in the world;

however, only a single species (P. tridentifera Rusek, 1971) has been reported

from China (Xinhui, Guangzhou, Guangdong). Here, in the first of a series of

papers, we describe another species, this one from Tibet, China.

Pseudosinella bellingeri, NEW SPECIES
(Figs. 1-14)

Maximum body length 1.5mm.

Color: white to pale yellow. Scales hyaline, oval to circular, and absent from antennae and

legs.

Head: Eyes absent (Fig. 2). Antennae 1.0-1.44 times as long as cephalic diagonal. Ant. IV

lacking apical bulb; Ant. Ill organ not clearly seen. The measurements of antennal segments as

shown in Table 1. Labral papillae weakly developed. Labral intrusion V shaped. Basal seta of

labial palp slightly longer than or subequal to apical and with 3 smooth sublobal hairs. External

differentiated seta of labial appendage well developed, straight, thicker than normal setae, tip

exceeding apex of same papilla by 0.36-0.50 of its length. Labral setae 4-5-5-4, all smooth,

prelabral setae slender, smooth to slightly ciliate.

Chaetotaxy: Body macrochaetae: 00/0201+2 (Fig.l), cephalic and abdominal chaetotaxy

as shown in Table 2 & Figs. 1, 2, 5 & 6. Thoracic "collar" of 3-4 rows of heavy truncate setae.

Chaetotaxy of labium base: M1M2OEL1L2, seta R absent, setae all smooth (Fig. 3). Marginal

macrochaetae along cephalic labial ventral groove 4s0c or 4slc or 3s0c. Abd.II without P seta;

anterior bothriotricha complex of Abd.IV without a supplementary seta.

Legs: Trochanteral organ with 12 setae, all smooth (Fig. 6). Inner differentiated seta of

tibiotarsus very slightly ciliate. Tibiotarsus outstanding inner macrochaetae usually 1 (rarely 2)

on each leg, if 1, located at about 0.33-0.38 distance from apex, if 2, respectively at 0.20-0.27

and 0.30-0.42 distance from base to apex, mostly slightly tapered and acuminate only at extreme

tip (Fig. 7), some slightly ciliate and acuminate, only slightly longer than other large setae and

barely distinguishable from other large setae. Unguis with 4 clear teeth, basal paired unequal

with outer one large and wing-like with tip reaching 0.27-0.50 distance from base to apex of

inner unguis, median 2 respectively at 0.54-0.68 and 0.73-0.84 distance from base to apex of

unguis, distal one small. Unguiculus acuminate with large outer tooth. Tenent hair generally

clavate but occasionally weakly truncate, shorter than inner edge of unguis (Fig. 8).

Ventral Tube: With 6-12 (mostly 8) large ciliate setae on anterior face (Fig. 9), 6-8 smooth

setae on posterior (Fig. 10), and 5-7 (mostly 7) smooth setae on each lateral flap (Fig.l 1).

1 Received June 27, 2001. Accepted August 25, 2001.

2 Department Biology, Nanjing University Nanjing 210093, P.R. China.

3 Grinnell College, Grinnell IA 501 12.
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Figs. 1-5. Pseudosinella bellingeri, sp. nov. 1. semi-diagrammatic dorsal chaetotaxy; 2. semi-

diagrammatic cephalic chaetotaxy; 3. labial triangle; 4. chaetotaxy of Abd.II; 5. chaetotaxy of

Abd.III.

i^

Figs. 6-10. Pseudosinella bellingeri, sp. nov. 6. trochanteral organ; 7. inner differentiated tibio-

tarsal setae; 8. hind foot complex; 9. anterior face of ventral tube; 10. posterior face of ventral

tube.
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Furcula: Manubrial plaque with 2 inner and 2 (rarely 1) outer ciliate setae (Fig. 12a), inner

setae sometimes 1 smooth, 1 ciliate (Fig. 12b). 7-8 long, straight smooth setae on each side of

manubrium dorsum, 2 also on each side at end of Abd VI, and 2 at base of dens on each side

(Fig. 13). Uncrenulate dens 3.44-4.0 times length of mucro. Mucro with subapical tooth slightly

smaller than apical one, basal spine just attaining apex of subapical tooth (Fig. 14).

Male genital plate unseen

Types: Holotype female and paratypes 9 females, 1 male. P. R. China: Tibet: town of Qusong

County, alt 4,100m, 1 June 1997; Tibet: town of Jiacha County, alt. 3,200m. 28 June 1997, in

soil and litter, collection number 8658, coll. by Wu Ming. Deposited in Department of Biology,

Nanjing University, China

Ecology: unknown.

Etymology: Named after Peter Bellinger, whose help was invaluable to

us in the early stages of this work.

12,

Figs. 11-15. Pseudosinella bellingeri, sp. nov. 11. lateral flap of ventral tube; 12. variants of

inner setae of manubrial plaque; 13. dorsal side of manubrium; 14. apex of dens and mucro.
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Remarks: There is considerable variation in the relative lengths of the

antennal segments (Table 1). The inner differentiated 3rd tibiotarsal setae

vary in number (see figure 7) and position (see above). The setae of the

ventral tube vary within a narrow range (see above). The tenent hair varies

from clavate to truncate. The new species differs from P. tridentifera by the

absence of eyes and the totally different foot complex and labial triangle. P.

bellingeri is one of a small cluster of species which includes P. ashmoleorum

Gama, P. gamae Gisin, P. rolfsi Mills & P. violenta Folsom, characterized by

having smooth labial setae, no eyes, and a clear wing tooth on the unguiculus.

It differs from violenta in lacking the unusual ciliate macrochaeta ql on the

second abdominal segment as well as having 2 rather than 1 inner manubrial

plaque setae and having one or two clearly differentiated 3rd tibiotarsal setae.

It differs from ashmoleorum in lacking the labial triangle seta r, the tenent hair

shape, and lacking the seta p on the Abd.II. It differs from gamae in lacking

the labial seta r, having the seta P on the Abd. IV and having 2 inner manubrial

plaque setae. It differs from rolfsi in having long truncate or clavate thoracic

collar setae rather than the peculiar short acuminate setae characteristic of that

species. It also has 1 - 2 outer manubrial plaque setae rather than the 7-8 found

in rolfsi. It differs from all these species in having 4 inner ungual teeth and

straight smooth seta on dorsal manubrium whereas the other 4 species have 3

or (rarely) 2 inner teeth. The details of the important features of species of this

group are shown in Table 2

Table 1. Measurements (in mm) of Pseudosinella bellingeri, sp. nov.

Specimen CD. Ant. I Ant. II Ant. Ill Ant. IV.
Antennal segment

ratios(I:II:III:IV)

8658-16
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Table 2. Taxonomic characters and states for Pseudosinella bellingeri and related species.

See Christiansen, Bellinger and Gama 1990 for description of characters and character states.



68 ENTOMOLOGICAL NEWS

LUCANUS ELAPHUS (COLEOPTERA: LUCANIDAE)
DISCOVERED IN NEBRASKA, WITH BRIEF NOTES ON

ITS BIOLOGY AND IDENTIFICATION 1

Brett C. Ratcliffe,2 Joan Christen3

ABSTRACT: Lucanus elaphus, a species of stag beetle found in the eastern United States, is re-

corded from Nebraska for the first time. Its discovery in the southeastern part of the state is a sub-

stantial westward range extension. Brief commentary is provided on its biology and identification.

The lucanids, or stag beetles, occur worldwide and consist of just over

800 species. They have been treated in comprehensive checklists by Benesh

(1960) and Maes (1992) and in illustrated catalogs by Didier and Seguy (1953)

and Mizunuma and Nagai (1994). The latter book is spectacular for its col-

ored plates of the world fauna. There are about 25 species in eight genera in

the United States (Ratcliffe, in press). Five species of Lucanidae occur in

Nebraska, and these were comprehensively reviewed by Ratcliffe (1991).

All of the Nebraska species are near the westernmost limit of their geographic

ranges. Lucanus elaphus Fabr. was not included in this work because it was

not then known to occur in Nebraska.

Lucanids are usually found in decaying stumps and logs in deciduous and

coniferous habitats. Adults of some species are attracted to lights at night,

and some feed on sap flows from fluxing trees. Their eggs are usually laid in

crevices in bark or logs, and the larvae feed on decaying wood. The larvae

resemble those of scarab beetles, but in lucanids the anal opening is longitu-

dinal or Y-shaped whereas in scarabs it is usually transverse or rarely Y-

shaped.

A prairie state like Nebraska is not usually considered as having suitable

habitat for stag beetles because they are customarily associated with eastern

deciduous forests. Most of the species in Nebraska are found in the south-

eastern part of the state where oak/hickory forests are found, usually as gal-

lery forests (occasionally extensive) along rivers and streams.

There is also a lack of collecting in many parts of the state, and our lack

of knowledge of what species occur in Nebraska is even more pronounced

for species like stag beetles that are usually encountered only at lights or in

rotted stumps or logs where they live.

The elephant stag beetle, Lucanus elaphus Fabr., is found in the eastern

United States. Females are rarely collected. Its closest occurrence to Ne-

1 Received January 30. 2001. Accepted October 1, 2001.

2 Systematics Research Collections,W436 Nebraska Hall, University of Nebraska, Lincoln, NE
68588-0514, email: bratcliffel@unl.edu.

3 Southeast Nebraska Consolidated School, RR 1 Box 1C, Stella, NE 68442,

email:jchriste@esu4.org.
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braska seems to be in Indiana, Arkansas, and Oklahoma (Downie and Arnett

1996; Blackwelder and Arnett 1974). We report here a NEW STATE
RECORD represented by two male specimens. The locality data are:

NE: Richardson Co., 1 mi W, 1 mi N Barada, VIII- 1-2000, at lights, J. Georges collector,

and NE: Richardson Co., Indian Cave State Park, VIII-6-1999, found dead, G. Birch

collector.

Richardson County is in the southeastern corner of the state, and it has

extensive tracts of eastern deciduous forest where this species would be most

likely to occur. Nevertheless, the discovery of this species in Nebraska is a

surprising westward range extension.

Lucanus elaphus is the largest stag beetle in North America. It is most
easily distinguished from its congeners (L. capreolus (L.) and L. placidus Say

in Nebraska) by its usually larger size (31-62 mm), males with the head much
wider than the pronotum and with a distinct, ridge-like crest above and behind

the eyes, males with the mandibles long and widely forked at the apex (Fig. 1),

and females with the mentum quadrate (especially on the anterior angles).

The 1999 specimen is deposited as a voucher specimen in the Systematics

Research Collections of the University of Nebraska State Museum.

Fig. 1. Lucanus elaphus male collected in Richardson Co., Nebraska in August 2000.
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SOCIETY MEETING OF OCTOBER 24, 2001

Insect Pheromones: Biological Implications

and Pest Management Applications

Maya Evenden,

West Chester University

Dr. Evenden began by introducing some of the vocabulary used to discuss chemically-medi-

ated interactions between organisms. She then discussed sex pheromone production, perception

and response in moths. This included discussion about the synthesis of female-produced signals

and the neurophysiology resulting in the behavioral response of males. She further outlined some

of the tools and techniques that are commonly used in chemical ecology research, including gas

chromatographic-electroantennographic detection, wind tunnel bioassays and pheromone dis-

penser technology. The remainder of the seminar focused on how semiochemicals could be ex-

ploited for use in pest management. Dr. Evenden detailed two non-lepidopteran examples of

semiochemical-based management for the Mountain Pine Beetle, Dendroctonus ponderosae and

honey bee colony maintenance. Dr. Evenden then presented her own research on the develop-

ment of several semiochemical-based pest management tactics against Lepidopteran pests. Re-

search leading to the development of a monitoring technique for the western hemlock looper,

Lambdina fiscellaria lugubrosa was presented. Dr. Evenden outlined some of her doctoral dis-

sertation work which investigated the mechanisms of mating disruption against the obliquebanded

leafroller, Choristoneura rosaceana. Finally, Dr. Evenden outlined some of the limitations to

pheromone-based mating disruption and described her research into the possibility for the evolu-

tion of resistance to pheromone-based mating disruption tested in two pheromone strains of the

cabbage looper moth, Trichoplusia ni. After the formal presentation of the seminar, there were

several interesting questions from the audience.

In notes of entomological interest, Dr. Susan Whitney reported that she has received numer-

ous calls from area residents who have mistaken citronella ants' mating flights for termite swarms.

The corresponding secretary reported a cautionary observation of large numbers of Harmonia

axiridis ladybird beetles stuck to a freshly painted exterior door. William J Cromartie

Corresponding Secretary
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SOCIETY MEETING OF MARCH 28, 2001

EPIDEMIOLOGY AND VECTOR ECOLOGY OF WEST NILE FEVER IN THE U.S.

Jack Gingrich

University of Delaware

West Nile Fever (WNF) has become the latest disease vectorborne arbovirus to emerge

in the U.S. after years of endemicity in Central Europe, Africa, the Middle East, and South

Asia. The virus was first discovered in Uganda in 1937, and was first seen in the U.S. during

the outbreak in New York City in 1999, when 62 cases and 7 fatalities occurred. Thousands

of crows also died in the first year, with most of the dead birds focused around the greater

New York metropolitan areas in New York, New Jersey, and Connecticut. In 2000, only 17

human cases occurred, and far fewer bird deaths were reported. However, the geographic

areas where the virus occurred ranged about 1,000 times greater in 2000 than in 1999, and

included new areas in New Hampshire, Vermont, Massachusetts, Rhode Island, Maryland,

Pennsylvania, Virginia, North Carolina, and Delaware. The number of species of birds

found to be positive for the virus now includes 60 native species and 5 non-native species.

Four species of zoo birds have also been found to be infected, and horses have been among
the six species of mammals found to be infected in the U.S.

WNF virus is a Flavivirus transmitted by mosquitoes, with Culex pipiens being the most

widespread vector to date. This vector species is a nuisance pest in urban and sub-urban

areas, and readily invades homes. Eleven other mosquito species have been found naturally

infected, including Cx. restuans, Cx. salinarius, Aedes japonicus, Ae. triseriatus, Ae.

triseriatus, Ae. trivitattus, Ae. albopictus, Ae. vexans, Culiseta melanura, Anopheles

punctipennis, and Psorophora ferox. Additionally, Ae. sollicitans has been found to be

highly competent in the laboratory, and is expected to become a serious vector threat

along the coastal areas of the eastern U.S. because of its habitat preferences (salt marshes),

large populations, and 20-mile plus flight range capability. Aedes japonicus and Ae.

albopictus are newly invading Asian species that are highly competent for WNF virus, and

are of special concern because their larvae breed in artificial containers located in and

around suburban and urban yards.

Birds are the most important amplifying hosts of this virus, and bird deaths are a near-

certain harbinger of human and equine outbreaks to come. The reservoir of the disease may
be birds, although it may also be mosquitoes, especially since Cx. pipiens has now been

found to harbor the virus over the winter. Humans and horses are dead end hosts, meaning

that they are not infective for mosquitoes because their viremia is too low.

While the public fear of this disease is certainly disproportionate to its actual human
health threat (cases occur almost exclusively in the elderly or immunocompromised), exotic

diseases that kill horses and people, even if rates are low, cause hysteria in the U.S. Another

major reason for fear is that the public is unaccustomed to vectorborne disease outbreaks in

the U.S. For these reasons, the Centers for Disease Control have mounted a nationwide WNF
virus surveillance program that ranges from Mexico to Texas along the Eastern Seaboard

and the Gulf Coast. About $2.6 million will be spent on this program in 2001.

In notes of entomological interest, Dale Schweitzer reported seeing a female snout

butterfly, Lybethia carinenta, in Port Norris, NJ on April 24. He also noted that numerous

migrant American painted lady butterflies, Vanessa virginiensis, have arrived this spring.

Hal White briefly described the use of an Internet Iistserv to track migrant darner dragon-

flies. Anax Junius. Howard Boyd reported a large colony of over 250 burrows of plasterer

bees, probably Colletes thoracicus (Colletidae) on a sandy roadside slope in Tabernacle,

N.J. Finally, from the Executive Council's earlier meeting, it was reported that a new agree-

ment has been signed with U.S. Trust Co. for the management of the society's endowment

portfolio.

William J. Cromartie

Corresponding Secretary
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BOOK REVIEW

ALFRED RUSSEL WALLACE. A LIFE, by Peter Raby. 2001 . Princeton Uni-

versity Press. 340 PP. Hard. $26.95.

The "forgotten" man has been brought back to life in this fine, scholarly biography, the first

in over 20 years. Though largely ignored through the first half of the 20th century, the life and

scientific accomplishments of this humble Welshman, Wallace, has undergone a major resur-

gence in interest following the 1958 Centenary meeting of the Linnean Society. This new biogra-

phy of Wallace traces the development of one of the most remarkable scientific travelers, natu-

ralists, and thinkers of the 19th century. Drawing more extensively on Wallace's correspondence

than any previous biographer, Raby offers a revealing yet balanced account of the events leading

up to Wallace's famous letter from Temate to Darwin dated February 1858, the meeting of the

Linnean Society on 1 July 1858, and the subsequent publication of "On the Origin of Species".

Wallace lacked Darwin's advantages. With only limited education, at the age of fourteen,

Wallace was apprenticed as a surveyor to his older brother, William. Beyond this, he was largely

self educated. After becoming acquainted with Henry Walter Bates, the two took off to the Ama-

zon in April, 1848. Wallace, only twenty five at the time, was to remain there as a specimen

collector and developing naturalist for four years. Two years after his return to England, he set

out for the East Indies on a vast eight year trek during which he visited, lived, and collected

specimens in a number of islands. It was from here that he identified the point of divide between

the Asian and Australian faunas, still known as "Wallace's Line", and it was from here, from the

island known as Temate, that he wrote and posted to Darwin his famous letter of "discovery" of

the theory of evolution.

Following his return to England, he published regularly, and plunged into numerous contro-

versies. He promoted the science of natural selection and he may be considered to be the founder

of the discipline of biogeography. He was an ardent socialist and, surprisingly, a strong believer

in spiritualism. Whether the Wallace-Darwin credit controversy will ever be resolved with the

discovery of additional evidence is of little import today. What is significant, is the independent

thinking based on his field observations and the individuality of Wallace's 1858 discovery for

which he deserves full recognition even though he was not the first to publish on it.

H.P.B.
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TWO NEW MICROCADDISFLIES
(TRICHOPTERA:HYDROPTILIDAE) FROM ALABAMA

AND FLORIDA 1

Steven C. Harris, Andrew C. Keth^

ABSTRACT: Two new species of microcaddisflies, Neotrichia rasmusseni, from north-central

Florida, and Oxyethira pescadori, from northern Florida and southern Alabama, are described

and illustrated. New figures of Neotrichia armitagei and Oxyethira lumosa, closest relatives of

the new species, are included for comparison.

Ongoing collecting in spring-fed streams and other aquatic habitats in north-

ern Florida by Manuel Pescador and Andrew Rasmussen of Florida A&M
University has yielded several new species of caddisflies. In this paper, we
describe two new microcaddisflies uncovered by these studies, one each in the

genera Neotrichia and Oxyethira. The new Neotrichia is reported from a single

locality in north-central Florida, but the new Oxyethira is widespread in north-

ern Florida and southern Alabama. Terminology used in the descriptions fol-

lows that of Marshall (1979). Type material will be deposited at the National

Museum of Natural History, Smithsonian Institution (NMNH), Florida State

Collection of Arthropods (FSCA), Illinois Natural History Survey (INHS), the

Pennsylvania State University, Frost Entomological Museum (PSU), Florida

A&M University (FAMU), and the collection of the senior author (SCH).

Neotrichia rasmusseni NEW SPECIES

(Fig. 1)

Diagnosis. Neotrichia rasmusseni is very similar to N. armitagei Harris

(fig. 2 and Harris 1991) in overall appearance. Both species are only known
from Florida, but Neotrichia armitagei is apparently limited to small streams

across northern Florida and into southwestern Georgia. Both species have highly

reduced, knoblike inferior appendages, but those of N. rasmusseni are small

and nearly square, as compared to the larger more oblong structures seen in N.

armitagei. Neotrichia rasmusseni also differs in the lateral appearance of seg-

ment X which is constricted at midlength, distally producing a slender up-

turned rod. In N. armitagei segment X is tapered gently over its entire length

to a somewhat rounded apex. The phallic paramere also differs between these

two species. It is flat and ribbonlike in N. rasmusseni and round and threadlike

in TV. armitagei.

Description. Male. Length 1.8 - 2.0 mm 18 antennal segments Golden-brown in alcohol

Abdominal segments VII and VIII annular Segment IX arising from within segments VII and

VIII, anterior margin long, tapered to fingerlike apex, posterior margin blunt, sclerotized;

bracteoles small, spatulate, curved ventrad in lateral view; in ventral view short, spoonlike. Seg-

1 Received June 18, 2001. Accepted August 25, 2001.

2 Department of Biology, Clarion University, Clarion, PA 16214
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ment X fused with dorsum segment IX; in lateral view dorsally setose to midlength, constriction

producing slender, distal rod, nearly uniform to distinctly upturned apex with scalloped margins;

in dorsal view tapered distally with broad, mesal field of short setae, narrowed apex rolled dor-

sad. Subgenital plate slender in lateral view, fine sclerotized ridge along margin, narrowed apex

bearing elongate seta; in ventral view bifid, paired processes slender, broadening at lobate apex,

each producing apical seta. Inferior appendage highly reduced with curved, sclerotized, dorso-

lateral margin swelling to apical knob in lateral view; in ventral view small, nearly square in

overall shape, sclerotized apicolateral corners knoblike, mesal knob producing single, short seta,

diagonal row of setae on ventral surface. Phallus long and narrow with medial constriction giv-

ing rise to flat, ribbonlike paramere; apical portion long and broadening slightly to membranous

tip, dorsally sclerous; pair of elongate, sclerotized hooks ventrolaterally, curving upward apically

;

ejaculatory duct narrow over length, non-protruding.

Type Material. Holotype, Cf . FLORIDA. Suwannee County, Santa Fe River at Hwy. 129,

20 November 1996, A. Rasmussen (NMNH). Paratypes. FLORIDA, same as type locality, 11

CTCf (NMNH, FSCA, INHS, PSU, FAMU, SCH).

Distribution. Neotrichia rasmusseni is known only from the type locality

in north-central Florida.

Etymology. Named for Andrew Rasmussen, who collected the type se-

ries; in recognition of his extensive collecting in northern Florida and his con-

tributions to our knowledge of the fauna of this region.

Oxyethira pescadori NEW SPECIES

(Fig. 3)

In the course of identifying a long series of what was thought to be Oxyethira

lumosa Ross from the collections of Pescador and Rasmussen in northern

Florida, it became apparent that the structure of the phallus was not always

consistent with the published figures of Ross (1948) and the unpublished fig-

ures of Kelley (1982). A comparison with material collected throughout Ala-

bama, showed the same inconsistencies. After careful examination of the type

of Oxyethira lumosa, it was determined that the material represented two closely

related species. Positive identification was possible only with the teasing out

of the phallus tip and examining the terminal rod. Both species were often

collected together, and both appear to be widely distributed in northern Florida

and southern Alabama.

Diagnosis. Oxyethira pescadori is very similar to O. lumosa (fig. 4), both,

in ventral view, having the distinctive sclerotized "buttonlike" inferior append-

ages. This character was readily used to identify O. lumosa, and led to our

initial confusion of the two species. Oxyethira pescadori is most easily sepa-

rated using the structure of the terminal phallic rod which is strongly curved

and projects distally. In O. lumosa, this rod curves laterally around the shaft of

the phallus. There are other differences between the two species, including the

bifid subgenital plate and the deeply incised dorsum of segment IX, which are

unique to O. pescadori.

Description. Male. Length 2.2 - 2.8 mm. 29 antennal segments. Brown in alcohol. Segment
VII annular with short ventromesal process. Segment VIII annular. Segment IX completely en-
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Figure 1 Neotrichia rasmussem, n sp ., male genitalia A Lateral view; B Ventral view;

C Dorsal view; D. Phallus, lateral view
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Figure 2. Neotrichia armitagei Harris, male genitalia. A. Lateral view; B. Ventral view; C. Dor-
sal view; D. Phallus, lateral view.
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closed within VIII, tapering anteriorly, narrowing posterodorsally, pair of small setiferous lobes

from posterolateral margins Segment X reduced to short, membranous lobe. Subgenital plate

bifid posteriorly in lateral view, pair of setiferous lateral lobes, dorsal lobe large and bulbous,

ventral lobe thin; in dorsal view consisting of two oblong plates, converging mesally, pair of

setiferous lobes posteriorly and basally. Inferior appendages heavily sclerotized, short and nar-

row laterally, tapering distally; in ventral view round, fused mesally with narrow posterior inci-

Figure 3 Oxyethira pescadori, n sp , male genitalia A Lateral view; B Ventral view; C. Dorsal

view; D Phallus, ventral view.
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sion. Phallus tubular with large posterior, sclerotized rod which is strongly arched and projecting

distally; ejaculatory duct a thin rod apically; paramere encircling shaft at midlength.

Type material. Holotype, Cf . ALABAMA. Henry County, East Fork of Choctawhatchee

River at Co Hwy. 40. 10.5 km WSW Abbeville, T7N.R27E.S29, 25 May 1989, T. Shepard, S.

McGregor (NMNH). Paratypes. ALABAMA Autauga County, Swift Creek at Co. Hwy 53, 3.2

km E Billingsley, T20N,R14E,S32, 1 1 May 1988, S. Harris, 1 Cf (NMNH); Chambers County,

Figure 4. Oxyelhira lumosa Ross, male genitalia. A. Lateral view; B. Ventral view; C. Dorsal

view; D. Phallus, ventral view.
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Snapper Creek, on unnumbered Co. Rd., 12.3 km S Lafayette, T21S,R26E,S27, 2 June 1988, S

Harris, 2 Cf Cf (NMNH); Clarke County, Fishers Creek, on unnumbered Co. Rd., 1.1 km SSW
Whatley, T8N,R3E,S25, 30 April 1981, S. Harris, P. O'Neil, 1 Cf (INHS), same locality, but 8

May 1986, 1 Cf (SCH); Conecuh County, Sepulga River at River Springs Campground off US
Hwy 31, 16kmENEEvergreen,T6N,R13E,S29,8May 1986, S. Harris, P. O'Neil, 1 Cf (FAMU);
Covington County, Blue Spring on unnumbered Forest Rd , 2 6 km E Open Pond, Conecuh Na-
tional Forest, T2N.R15E.S35, 22 April 1981, S. Harris, P. O'Neil, 3 Cf Cf (INHS); Crenshaw
County, Patsaliga Creek, 14.5 km WPetry, 3 May 1988, S. Harris, P O'Neil, 1 Cf (PSU); Escambia
County, Escambia River at railroad bridge in Flomaton, T1N,R8E,S34, 8 June 1982, S. Harris, P.

O'Neil, 401 Cf Cf (NMNH, INHS, FSCA, PSU, FAMU, SCH); Mobile County, Big Creek at Co
Hwy. 63, 4 km NE Wilmer, T2S,R4W,S24, 25 June 1982, S. Harris, P. O'Neil, 3 CfCf (SCH);
Russell County, Hatchechubbee Creek on unnumbered Co. Rd. 8 9 km ENE Rutherford,

T14N.R28E.S4, 17 May 1989, T. Shepard, P. O'Neil, 1 Cf (SCH). FLORIDA. Clay County,
Gold Head Branch near head of ravine, Gold Head State Park, N29°50'27'00', W81"57'14", 27
June 1998, A. Rasmussen, 3 Cf Cf (NMNH); Leon County, Black Creek at St Hwy. 364,
N30°30'03 ", W84°04'50", 4 April 1998, A. Bolques, A. Rasmussen, 1 Cf (INHS); Okaloosa
County, East Turkey Hen Creek at head, Eglin Air Force Base, 0.3 km W Okaloosa Lookout
Tower, N30"38'48 ", W86°33'23", 25 May 1998, M. Pescador, A. Rasmussen, 3 Cf Cf (FAMU),
Juniper Creek at head, Eglin Air Force Base, W side of Base Rd 23 1 , SE Duke Field, N30°57'46 "

,

86°30'05",21 May 1998, M. Pescador, A Rasmussen, 6 CfCf (FSCA), Juniper Creek, Eglin Air
Force Base, at Base Rd. 221, 0.8 mi E St. Rd. 85, N30°36'29 ", W86°31'24 ", 24 May 1998, M.
Pescador, A Rasmussen, 6 Cf Cf (SCH)

Distribution. Records for O. pescadori are from the Coastal Plain of Ala-
bama and northern Florida. Kelley (1982) gives the distribution of O. lumosa
as southeastern U.S. The type of O. lumosa is from Daytona Beach in north-

eastern Florida, and we have seen material from northwestern Florida, and
from both northern and southern Alabama. Until all previous records of O.

lumosa are reexamined, it is impossible to speculate on the distributions of the

two species.

Etymology. Named for Manuel "Manny" Pescador, long-time friend and
colleague, in recognition of his many contributions to aquatic entomology in

Florida.
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CERCOBRACHYS CREE: A NEW SPECIES
(EPHEMEROPTERA: CAENIDAE) FROM

WESTERN NORTH AMERICA 1

Lu Sun2
, J. M. Webb3

, W. P. McCafferty2

ABSTRACT: Cercobrachys cree, new species, is described from larvae and reared male adults

recently taken from large-river habitats in Saskatchewan, Alberta, and Montana. The new spe-

cies represents the first record of the genus from Canada, the second species of the genus in

western North America, the third species in North America, and the seventh worldwide The new
species appears closely related to C serpentis, the other western North American species; how-

ever, larvae differ structurally with respect to ocellar tubercles, labrum, and abdominal postero-

lateral processes, in addition to the color pattern associated with the operculate gills. The large

prairie-river habitats of the new species are discussed

Mayflies of the family Caenidae that have ocellar tubercles and two-seg-

mented labial palpi in the larval stage are representative of the subfamily

Brachycercinae (McCafferty and Wang 2000). Cercobrachys Soldan larvae

are distinguished from other Brachycercinae in North America by the pres-

ence of dense, long, fine setae, especially on the mesosternum and legs, and

strongly curved lateral spines on abdominal segment 6 (Soldan 1986). The
previously described six species of Cercobrachys are known from the Palearc-

tic, Oriental, Nearctic and Neotropical regions (Tshernova 1952, Soldan 1986).

In North America, two species have been known: C. serpentis Soldan from

Idaho and C. etowah Soldan from Florida, Georgia, and North and South Caro-

lina (Soldan 1986, Berner and Pescador 1988, Pescador et al. 1999). The C.

serpentis records for Nebraska given by McCafferty et al. (2001) are actually

attributable to yet-to-be described midwestern species of Cercobrachys, as

has been determined by a current revisionary study being conducted by LS
and WPM.

Recently collected specimens of Cercobrachys from Saskatchewan, Alberta,

and Montana, including reared associations provided by JMW, represent a

new species that we describe and diagnose below.

Cercobrachys cree, NEW SPECIES

Larva. Body length 3.8-5.5 mm Caudal filaments length 2.0-2.3 mm. Coloration generally

pale yellowish brown and patterned as in Figure 1. Head (Figs. 1.13) pale yellow. Head capsule

with irregular light brownish pattern bordering epicranial suture stem, and with transverse row
of approximately 10 to 15 long setae at either side between base of antennae and base of man-
dible Compound eyes and ocelli black. Lateral ocellar tubercles short and rounded apically;

basal length of ocelli in longitudinal plane two-thirds that of compound eye in same plane; middle

ocellar tubercle (Figs 1, 13) rounded apically and shorter than lateral ocelli by approximately

1 Received November 5. 2001. Accepted November 27, 2001.

2 Department of Entomology, Purdue University, West Lafayette, IN 47907

3 Department of Biology, University of Saskatchewan, Saskatoon, Saskatchewan S7N 5E2.
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one-third. Antennae (Fig 2) pale; pedicel length ranging from slightly longer to 1.5 times length

of scape. Clypeus with moderately long setae Labrum (Fig. 3) dorsally with dense, moderately
long setae; lateral margins convex; medioapical margin straight. Mandibles as in Figures 4 and
5. Hypopharynx (Fig. 6) with superlinguae nearly triangular in lateral aspect. Maxillae (Fig. 7)

with palp segment 2 twice length of segment 1 , tapering to bluntly pointed apex Labium (Fig. 8)

with palp segment 2 approximately 1.5 times length of segment 1, with tuft of approximately 20
to 25 spines in apical one-fourth to one-fifth of medial margin and inner face, and tapering to

short point apically Thoracic nota and pleura generally pale yellowish brown. Thoracic sterna

pale. Lateral margins of pronotum slightly but broadly protruding (Figs 1,14). Prosternum and
anterior margin of mesosternum with dense, long setae. Metanotum with dark posterior margin.
Legs pale, unicolourous. Forefemora (Fig. 9) with row of dense, long setae along inner margin
and moderately long setae along outer margin Foretibiae (Fig. 9) with row of dense, long setae

along inner margin. Foretarsi (Fig. 9) approximately 15 to 2.0 times length of foretibiae, and
with rows of dense, long setae along both inner margin and outer margins. Hindfemora (Fig. 10)
with row of dense, long setae along outer margin and row of short setae along inner margin
Hindtibiae and hindtarsi (Fig 10) with rows of long setae along inner and outer margins, with
setae on inner margin shorter on average Hindtarsi subequal to hindtibiae in length Hindclaw
(Fig. 15) roughened with indistinct series of minute, rounded denticles Abdomen (Fig. 1) with
terga 1 and 2 pale yellowish brown; terga 2 and 3 with anterior margin broadly emarginate and

Figs 1-6 Cercobrachys cree larva 1 Head and body (dorsal). 2 Antenna. 3 Labrum 4 Angulate
mandible 5 Planate mandible. 6 Hypopharynx.
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darkened in middle; terga 3-6 white; terga 7 and 8 pale grayish brown, lighter than terga 1 and 2;

terga 9 and 10 pale. Sterna 1-7 pale yellowish brown, and 8-9 pale. Abdominal segment 2 (Fig.

1) with lateral edge only slightly protruding, not forming a conspicuous lateral process. Lateral

processes on segment 3-6 as in Figure 16; process 6 strongly curved medially (Fig. 16); postero-

lateral processes 7-9 (Fig. 1) small and pointed. Sternum 9 (Fig. 1 1) with posterior margin strongly

Figs. 7-12. Cercobrackys cree larva. 7. Maxilla. 8. Labium. 9. Foreleg 10. Hindleg. 11. Ab-
dominal sternum 10 12. Caudal filaments
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produced and convex. Operculate gills (Figs. 1,17) pale, unicolourous and somewhat translu-

cent; posterior margin slightly rounded, with moderately long, fine setae; outer margin with

moderately long, fine setae; inner margin with shorter and less extensive, fine setae anteriorly.

Gills 3-6 white. Caudal filaments (Fig. 12) pale; larger more basal segment of distal third of

filaments whorled with moderately long, fine setae; such setae absent in basal two-thirds of

filaments and on smaller (approximately 10) most distal segments.

Male adult. Body length 4.5 mm. Wings length 3.2 mm. Head (Fig. 18) with epicranial

suture narrowly bordered with diffuse black; frons and vertex area adjacent to epicranial sutures

pale brown; occiput pale Compound eyes black. Ocelli rounded apically; lateral ocelli with

basal portion and adjacent vertex area black and apical portion clear; middle ocellus black, with

Figs. 13-17. Cercobrachys cree larva SEMs. 13. Head. 14 Pronotum 15 Hindclaw. 16 Ab-
dominal terga and processes 3-6 (left). 17. Operculate gill (right).
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basal diameter three-fifths that of lateral ocelli Antennae white; pedicel approximately 1.5 times

length of scape. Pronotum (Fig 18) pale, diffuse brown along anterior margin; prosternum white

Meso- and metanota (Fig. 18) together yellowish brown, with darker brown in medial longitudi-

nal area of mesonotum; metanotum with small, flat median projection on posterior margin (Fig.

21). Meso- and metapleura pale brown. Meso- and metasterna white. Legs white. Forecoxae

(Fig. 19) bordered by diffuse black. Forefemora (Fig. 19) with longitudinal, brown stripes

Foretibiae (Fig. 19) with apex blackish. Foretarsi (Fig. 19) segment 2 approximately 4 times

length of segment 1; segments 3, 4, and 5 subequal to each other in length. Wings with Sc and R
(

margined with diffuse black, with R2 margined somewhat less Dorsal abdomen (Fig 1 8) white,

except tergum 10 with brownish borders Ventral abdomen white, except sternum 9 (Fig. 22)

with pair of large, triangulate, brownish stains laterally. Genitalia (Fig. 25) with forceps moder-

ately long, slightly bowed, with apex pointed. Caudal filaments white.

18 22

Figs 18-22. Cercobrachys cree male adult 18 Head and body (dorsal). 19. Foreleg 20 Wing
(right) 21 Metathorax (lateral). 22. Sternum 9 and genitalia.
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Material examined. All material cited here is deposited in the Purdue Entomological Re-

search Collection, Purdue University, West Lafayette, Indiana. HOLOTYPE: Larva,

Saskatchewan, North Saskatchewan R at Borden Bridge, VII-27-1999, JMW PARATYPES:
One male adult (lab reared), Saskatchewan, South Saskatchewan R. at Lemsford Ferry, 51

01'23"N, 109 07'56"W, VIII- 19-2001 . JMW; three larvae, Saskatchewan, South Saskatchewan

R. at Lemsford Ferry, 51 01'23"N, 109 07'56"W, VIII-20-2001, JMW OTHER MATERIAL
EXAMINED: Eight larvae, Saskatchewan, South Saskatchewan R. at Lemsford Ferry, 51 01'23"N,

109 07'56"W, VII-30-2000, JMW; eight larvae, Montana, Hill Co., Milk R. at St. Johns Bridge,

VII-31-1999, JMW; 10 larvae, Montana, Powder River Co., Powder R at Hwy 212, VII-17-

1990, D. L. Gustafson; two larvae, Alberta, Milk R. N Aden, VII-31-1999, JMW

Etymology. The specific epithet a noun in apposition and is after the na-

tive North American peoples known as the Plains Cree, original occupants of

the region that includes the type locality of the new species.

Discussion. Larvae of Cercobrachys cree most closely resemble those of

C. serpentis in that both share character states such as lateral ocellar tubercles

with rounded apices and a pronotum with broad protruding lateral margins.

Based on our comparison of the nearly mature type material of C. serpentis

with larvae of the same age class of C. cree (in addition to material of fully

mature larvae of C. serpentis from Idaho that we have in our possession with

fully mature C. cree), the two species can be differentiated by the following

characteristics: 1) the middle ocellar tubercle (Figs. 1, 13) is short and rounded

apically, and although sometimes not completely rounded, the apex is never

pointed as in C. serpentis; 2) the mediodistal margin of the labrum is straight

rather than emarginate as in C. serpentis; 3) gills 2 (Fig. 1) are pale and

unicolorous rather than being pigmented within the Y-ridge forks as in C.

serpentis; and 4) the posteroloateral processes on abdominal segment 7 (Fig.

1) are narrowly based and acute apically rather than being more broadly based

and rounded apically as in C. serpentis. Larvae of the southeastern North

American species C. etowah can be easily distinguished from C. cree in the

larval stage by the presence of a sharply pointed middle ocellar tubercle, cone-

shaped lateral ocellar tubercles, and well-developed, pointed lateral processes

on the pronotum.

The adults of C. cree have a distinctive color pattern on the head (Fig. 18)

that allows differentiation from adults of C. etowah, the only other North

American species currently known in the adult stage. In C. cree, the area ante-

rior to the epicranial suture is blackish, the area posterior to the epicranial

suture is white, and the black pigment of the lateral ocelli diffuses into the

adjacent vertex area. In C. etowah adults, the vertex and occiput are evenly

light brown, and black pigment is confined between the lateral ocelli, without

diffusing into the adjacent vertex area. Furthermore, C. cree adults possess a

white abdomen and pale legs (with brown-striped forefemora), whereas in C.

etowah, abdomen and legs are pale brown.
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Cercobrachys cree was collected from sandy and silty substrates at the

periphery of shifting sand bars and near the shore in large, warm, prairie riv-

ers. In the South Saskatchewan River it has only been collected upstream of a

hypolimnion dam. Lehmkuhl (1972) reported that other large river mayflies

such as Raptoheptagenia cruentata (McDunnough) (reported as Anepeorus

rusticus McDunnough), Lachlania saskatchewanensis Ide, Acanthomola

pubescens Whiting and Lehmkuhl (as Epeorus sp.), and Analetris eximia

Edmunds (as undescribed genus) were also absent downstream of that dam in

the South Saskatchewan River.

C. cree evidently has an extended emergence period, because mature lar-

vae have been collected from throughout mid July to early September in the

South Saskatchewan River. Overwintering may occur in the egg stage, be-

cause no larvae have been collected in late fall or winter.
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REVIEW AND FURTHER DESCRIPTIONS OF EGGS
AND FEMALES OF THE NORTH AMERICAN

STONEFLY GENUS SETVENA
(PLECOPTERA: PERLODIDAE) 1

Kenneth W. Stewart2 Bill P. Stark3

ABSTRACT: Eggs and females of the three western North American Setvena species are

comparatively described, illustrated, and a key provided.

The generic assignment of North American Setvena species within the fam-
ily Perlodidae was problematic until Ricker' s ( 1 952) introduction of the name,
without type designation, as a subgenus of Arcynopteryx. He included the Pa-

cific Northwest species Setvena tibialis (Banks) and the Rocky Mountain spe-

cies S. bradleyi (Smith), based on their unique genitalia and submental-tho-

racic gill characteristics. They represent the only genus within the subfamily

Perlodinae having the combination of a pair of simple, fingerlike gills (nymphs)
or gill remnants (adults) arising from the submentum, and anteromesally on

the meso- and metathorax (Ricker 1952, Shepard & Stewart 1983, Stewart &
Stanger 1985, Stewart & Stark 1988). Both species had been assigned to

Klapalek's (1912) Oriental genus Protarcys by Smith (1917) and Hanson
(1942), and S. tibialis had been included in the genus Perlodes by Banks (1914),

Needham & Claassen (1925), Claassen (1931), and Frison (1942). Male and
female genitalia of both species have been variously described and illustrated

by Banks (1914), Smith (1917), Needham & Claassen (1925), Frison (1942)

and Hanson (1942). Setvena was given full generic status, with Protarcys

bradleyi designated as type, by lilies (1966).

A third species, Setvena wahkeena, currently known only from the Colum-
bia River Gorge near Portland, Oregon, was described by Stewart & Stanger

(1985); they illustrated the male genitalia and comparatively described, illus-

trated and keyed the male epiprocts and stylets, and nymphs of all three Setvena

species. These stoneflies are important insect predators and food web compo-
nents in small streams in their respective western North American ranges.

Stark & Szczytko (1988) illustrated the chorionic follicle cell impressions

and micropyles of S. bradleyi and S. tibialis eggs, and an oblique polar view of

the S. wahkeena egg, without comparative written descriptions of diagnostic

characters of the three species; they also illustrated the male epiproct complex,

hemiterga and lateral stylet apex of S. wahkeena. The female of S. wahkeena
has remained undescribed.

We undertook this study to describe the female of S. wahkeena, and pro-

1 Received April 2, 2001. Accepted August 23, 2001.

2 Department of Biological Sciences, University of North Texas, Denton, TX 76203

3 Department of Biological Sciences, Mississippi College,Clinton, MS 39058
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vide comparative descriptions and illustrations for the eggs and females of all

three Setvena species. These, with previous descriptions, will allow the deter-

mination of all Setvena species from all life stages and provide additional

morphological character states for future phylogenetic analysis and inference

for the large and ecologically important family Perlodidae.

MATERIALS AND METHODS
We began collecting and rearing nymphs of Setvena in 1 979, as part of our

larger study of nymphs of North American Plecoptera genera (Stewart & Stark

1988). These rearings and field associations by us and colleagues have yielded

study specimens of all life stages outlined by Stewart & Stanger (1985), Stark

& Szczytko (1988), and further material for this study. The female subgenital

plates were drawn with aid of a wild M-5A stereomicroscope with drawing

attachment. Eggs were extracted from females, prepared and photographed by

SEM as follows:

Eggs were cleaned in an ultrsonicator, dehydrated in acetone and mounted

on specimen stubs with silver paint. Specimens were sputter coated with gold-

palladium and examined with an AMRAY 1810-D scanning electron micro-

scope. Specimens used in this study are deposited in the collections of B. P.

Stark, Mississippi (BPS), Colorado State University, Fort Collins, Colorado

(CSU) and K. W. Stewart, Denton, Texas (KWS).

Material examined: S bradleyi: BRITISH COLUMBIA, head of Gwillim Creek on Gladsheim

Massif, 22-31-VII-1958, 69 , John Ricker (KWS); MONTANA, Lake Co., Boulder Creek, east

shore Flathead Lake, 21-VI-1985, 39 , 19 all reared, K W Stewart (KWS); same locality, 23-

VI- 1987, 19 reared, K.W.Stewart (KWS); same locality, 6- VII- 1987, 1 9 reared, K.W. Stewart,

B. Poulton, (KWS). S. tibialis: WASHINGTON, Whatcom Co., seeps on George Lake, Hwy 20,

10-VI-1991, 19 reared, B. Stark, R. W. Baumann, C. Henderson, (BPS); Pierce Co., Paradise

Ice Caves, Mt. Rainier N.P., 20-VIII-1995, 2 9 reared, R. Lechleitner (CSU); Pierce Co., Mowich
Rd at Grindstone trail crossing, Mt. Rainier N.P., 17-VII-1995, 1 9 , E.E Lisowski (CSU); Pierce

Co., St. Andrews Creek, Westside Road, 24-VII-1997, 1 9 , R. Lechleitner (CSU). S. wahkeena:

OREGON, Multnomah Co.. Wahkeena Falls, 23-VI- 1985, K,W. Stewart (KWS); same location,

30-VI-1957. 1 9 , S.G. Jewett (BPS); same location, 25-VI-1985, B. Stark (BPS)

RESULTS AND DISCUSSION
Egg Descriptions

Setvena bradleyi (Smith)

Egg-- Figs. 1A, B Length about 0.48 mm, diameter about 0.36 mm. Chorion covered with hex-

agonal follicle cell impressions except area surrounding collar. Follicle cell impression walls

thin and slightly elevated above granular floor; impressions more conspicuous on posterior pole

than near collar. Collar sessile, area surrounding collar coarsely granular Micropyles surrounded

by obscure rosettes of follicle cell impressions; sperm guides short and linear.

Setvena tibialis (Banks)

Egg.- Figs. 1C - E. Length about 0.5 mm, diameter about 0.34 mm. Chorion covered with hex-

agonal follicle cell impressions except area surrounding collar. Follicle cell impressions rela-

tively uniform throughout with walls thin and slightly raised above granular floor. Collar sessile,
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area surrounding collar smooth; anchor mushroom shaped Micropyles with smooth elevated

orifices surrounded by obscure rosettes of follicle cell impressions.

Setvena wahkeena Stewart & Stanger

Egg.- Fig. IF. Length about 0.45 mm, diameter about 36 mm. Chorion covered with obscure

hexagonal follicle cell impressions, almost appearing smooth. Follicle cell impression walls formed

by shallow trenches, floors smooth and slightly elevated above walls. Collar reduced to an ob-

scure button without surrounding area of modified chorion Micropyles with sessile orifices and

without distinct surface sperm guides.

Female Descriptions

Setvena bradleyi (Smith)

Previous descriptions: (1) Smith (1917; line drawing of subgenital plate [as Protarcys

bradleyi]), (2) Needham & Claassen ( 1 925; wing of adult and line drawing of an incorrect broadly

rounded subgenital plate [as Perlodes bradleyi}); these authors noted that the figures on their

plate 9 were taken from Smith (1917), (3) Frison (1942; figure of subgenital plate [incorrectly as

Perlodes tibialis] that conforms to our reared S bradleyi), (4) Hanson (1942; simple outline of

abdominal segments 7-9 [ as Protarcys bradleyi], showing subgenital plate shape and plate cor-

rectly extending about halfway over segment 9), (5) Baumann et al (1977; terminal abdominal

segments with subgenital plate outline depicted correctly).

These figures, some incorrectly assigned to species and with setation and sclerotization shown
rather generically, if at all, have pointed up the need for comparative study of reared females

correlated with males.

Subgenital plate (Fig. 2A): broadly triangular, base about 0.7 times width of 8th sternum,

apex unnotched, extending posteriorly over about one half of 9th sternum, surface smooth with a

few short hairs over apical marginal surface

Setvena tibialis (Banks)

Previous descriptions: (1) Smith (1917; Fig. 39 line drawing of subgenital plate [as Protarcys

dolobrata] showing correctly a shallowly notched apex), (2) Needham & Claassen (1925; line

drawing of subgenital plate, not apparently S tibialis [as Perlodes dolobrata, incorrectly copied

from Smith's more accurate figure] showing unnotched. broadly rounded plate extending past

apex of 9th sternum; on p. 54, Needham & Claassen indicated that the female of Perlodes tibialis

was unknown, (3) Hanson (1942; simple outline of abdominal segments 7-9 [as Protarcys tibi-

alis], showing unnotched subgenital plate shape and plate correctly extending near or to poste-

rior margin of segment 9), (4) Frison (1942; figure 58 [as Protarcys tibialis is actually S. bradleyi).

As in S. bradleyi, the generic nature of illustrations, some incorrectly assigned to species,

have led to confusion of females.

Subgenital plate (Figs 2B, C): broadly saggitate with convex, free apical margins, base

about 6 times width of 8th sternum, apex shallowly notched, extending posteriorly over about

0.9 of the 9th sternum, surface faintly, transversely striated with evenly distributed short hairs.

Setvena wahkeena Stewart & Stanger

Previous descriptions: none.

Subgenital plate: (Fig. 2D): triangular, base about 0.55 times width of 8th sternum, apex

shallowly notched, extending posteriorly over about 0.4-0.5 of 9th sternum, surface faintly, trans-

versely striated with a few short hairs restricted to apical margins.
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Fig. 1 . Setvena eggs: A., S bradleyi egg, British Columbia; B., S. bradleyi egg collar, Mt. Rainier

N.P., Washington; C, S. tibialis egg, Mt. Rainier N. P., Washington (inset micropyles at l,000x);

D , S tibialis egg anchor, Mt. Rainier N.P. Washington; E., S. tibialis egg collar, Mt. Rainier

N P., Washington; F., 5. wahkeena egg, Wahkeena Falls, Multnomah Co., Oregon.
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D
Fig. 2. Setvena female subgenital plates: A., S bradleyi, ventral; B , S. tibialis, ventral, scale line

= 2 mm; C , S tibialis, left side view, scale line = 2 mm; D . S wahkeena, ventral.
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DISCUSSION
The distinct subgenital plates of reared S. bradleyi (Fig. 2A) and S. tibialis

(Figs. 2B, C) resolve past confusion of females of these two species, including

the incorrect correlation and illustration by Frison (1942) of a female S. bradleyi

(as Perlodes tibialis) with a male S. tibialis (as Perlodes tibialis). Frison be-

lieved these two specimens were of opposite sex S. tibialis because both were

collected from Fish Lake, British Columbia, and the female agreed with the

male in gill arrangement. This is a classic example of how sexes of different

congener species of cohabiting sympatric populations can be confused. In this

case, S. bradleyi is typically distributed in the Rocky Mountains, and S. tibi-

alis in the Pacific Northwest, with both known to overlap only in British Co-

lumbia. This further points up the need for diagnosis of females of other

multispecific perlodid genera such as Cultus, Isogenoides, and Isoperla from
reared females correlated with conspecific males. Such data, along with com-
plete egg descriptions from correctly identified females, will provide a wealth

of additonal characters for future phylogenetic analyses.

Presently we have identified a few characters selected from nymphal
setation, male genitalia and egg morphology with potential value for phyloge-

netic analysis of Setvena species. Unfortunately, many of these are autapo-

morphies for one species and only two apomorphic characters, the sessile egg
collar with surrounding anchor impression, shared by S. bradleyi and S. tibi-

alis, and the coarsely serrate stylet tips shared by S. wahkeena and S. tibialis

appear useful. Because these characters suggest different relationships among
the three species, we will defer further speculation until more characters are

available.

We offer the following key for separation of Setvena females and eggs.

Males are separated by key characters given by Stewart and Stanger (1985).

1 Subgenital plate extends over about 0.9 of sternum 9 length (Fig. 2B); modified area

around egg collar smooth (Fig. IE) 5. tibialis

Subgenital plate extends over about 0.5-0.6 of sternum 9 length (Figs. 2A, 2D); collar

without modified surrounding area, or surrounding area with rough surface (Fig. IB) .... 2

2. Apex of subgenital plate truncate or emarginate, narrowly triangulate (Fig. 2D); egg
almost spherical with obscure follicle cell impressions (Fig. IF) S. wahkeena
Apex of subgenital plate rounded or acute, broadly triangulate (Fig. 2A); egg

elongate with distinct follicle cell impressions (Fig. 1A) S. bradleyi

ACKNOWLEDGMENTS
We thank B.C. Kondratieff for the loan of S. tibialis females from Rainier National Park,

and Jean Stanger-Leavitt for drawing S. bradleyi and S. wahkeena females.

LITERATURE CITED

Banks, N. 1914. New neuropteroid insects, native and exotic. Acad. Nat. Sci. Phila. Proc. 66:

608-611



Vol 113, No. 2, March & April, 2002 93

Kuumann. R. W., A. R. Gaufin and R. F. Surdick. 1977 The stoneflies (Plecoptera) of the

Rocky Mountains. Mem. Am. Entomol. Soc. 31: 1-208.

Claassen, P. 1931 Plecoptera nymphs of America north of Mexico. Thomas Say Found
Entomol. Soc. Am 3: 1-199.

Frison, T.H. 1942. Studies of North American Plecoptera with special reference to the fauna of

Illinois. Bull. 111. Nat. Hist. Surv. 22: 235-355.

Hanson, J.F. 1942. Records and descriptions of North American Plecoptera Part II. Notes on
North American Perlodidae. Am. Midi. Nat. 28: 389-407

lilies, J. 1966. Katalog der rezenten Plecoptera Das Tierreich, 82. Walter de Gruyter, Berlin

632 pp.

Klapalek, F. 1912. Plecopteres I. Fam. Perlodidae. Coll. Zool. Baron Edm. de Selys

Longchamps 4: 1-66.

Needham, J.G. and P.W. Claassen. 1925 A monograph of the Plecoptera or stoneflies of

America north of Mexico Thomas Say Found Entomol Soc. Am. 2: 1-397

Ricker, W.E. 1952. Systematic studies in Plecoptera Indiana Univ. Publ. Sci. Ser 18: 1-200

Shepard, W.D. and K.W.Stewart. 1983. A comparative study of nymphal gills in North Ameri-
can stonefly (Plecoptera) genera and a new proposed paradigm of Plecoptera gill evolution

Misc. Pub. Entomol. Soc. Am. 55: 1-57.

Smith, L.W. 1917. Studies of North American Plecoptera (Pteronarcinae and Perlodini).

Trans. Am. Entomol. Soc. 43: 433-489

Stark, B.P. and S.W. Szczytko. 1988 Egg morphology and phylogeny in Arcynopterygini

(Plecoptera: Perlodidae). J Kansas Entomol. Soc. 61: 143-160.

Stewart, K.W. and J. A. Stanger. 1985. The nymphs, and a new species, of North American
Setvena lilies (Plecoptera: Perlodidae) Pan-Pac. Entomol 61: 237-244

Stewart, K.W. and B.P. Stark. 1988. Nymphs of North American Stonefly Genera (Plecoptera)

Thomas Say Found. Entomol. Soc Am. 12: 1-460



94 ENTOMOLOGICAL NEWS

CORYTHUCHA MELISSAE, A NEW SPECIES
OF LACE BUG (HETEROPTERA: TINGIDAE)

FROM MANZANITA IN CALIFORNIA 1

Richard C. Froeschner^, Laura Torres Miller''

ABSTRACT: Description and illustrations for a new species, Corythucha melissae, collected on

manzanita, the ericaceous plant Arctostaphylos regismontana Eastwood in California.

The genus Corythucha Stal (1873:1 19, 122) has been reported to be repre-

sented by 49 species in North America (Froeschner, 1988:714-721), many more

than does any other lace bug genus occurring in that area. All of them, includ-

ing the new species described below, feed on the juices of plants.

Corythucha melissae, NEW SPECIES

Figures 1, 2

Diagnosis: This new species is a member of the group of Corythucha spe-

cies characterized by having the lateral carinae of the pronotal disc extending

anteriorly to terminate at the crest of the interhumeral convexity and the fusion

of the median carina with the hood occupying the lower fourth or more of the

posterior margin of the elevated, inflated hood (Figs. 2, 3). Within that group,

it agrees with Corythucha distincta Osborn and Drake (1916:13) in having the

subbasal and preapical brown crossbands in the costal area, but differs most

conspicuously from C. distincta in having the pronotal hood low and broadly

arched rather than tall, converging, and narrowly arched dorsally (compare

Figs. 2, 3).

Description of holotype female: Length 3.3 mm Areolae of wings and paranota transpar-

ent, with dark brown clouding forming the following marks:- on paranota two indefinite spots,

one on anterior half, one on posterior half; costal area with a subbasal and a subapical crossbar;

anterior and posterior ends of discoidal areas, these extended to join the costal cross bars. Hood
with veins dark brown, areolae milky; pronotal surface yellowish brown, shining. Antennae yel-

lowish with segments I and II and apex of IV noticeably darker. Legs yellowish brown. Head and

ventral surface of body, including longitudinal carinae of rostral groove, shining black.

Hood much swollen on posterior half, gradually tapering anteriorly, with length almost equal

to length of median carina [1.6:1.7], slightly higher than median carina, its dorsal outline broadly

and almost evenly rounded (Fig. 2), veins of lateral surfaces with few very small spines. Median
carina slightly lower than hood, dorsal margin longitudinally convex, with the large, semicircu-

lar areola near midlength bordered by smaller areolae. Lateral pronotal carinae anteriorly eva-

nescent at summit of interhumeral convexity, much lower than median carina, with a row of

1 Received August 6, 2001. Accepted September 27, 2001.

2 Smithsonian Institution, National Museum of Natural History, Department of Entomology,

Washington, DC, 20560-0105.

3 West Virginia Department of Agriculture, Charleston, WV, 25305-0170.
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Figs. 1-2. Corythucha melissae, n. sp. 1. Habitus, natural length 3 3 mm; 2 lateral view of head,

hood and median carina of pronotum. Fig. 3. Corythucha distincta Osborn and Drake, lateral

view of head, hood and median carina
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areolae. Free margin of paranota with a row of very small spines. Hemelytron with discal eleva-

tion prominent; lateral margin of hemelytron and outer vein of discoidal area each with a row of

small spines.

The available specimens are all quite similar, with length varying from 3.0-3.3, the holotype

being the longest; intensity of dark markings varying from darkest on the recent specimen and

paler brown on the older specimens, apparently having faded through time.

Holotype female, with two labels: Upper label: "Locality, U.S.A., CA. San Mateo Co., El

Cate de Madera OSP, Collection date 8/1 8/99, Collected by Melissa Andres"; lower label: "Host

plant: Ericaceae, Arctostaphylos regismontana, Voucher number 589-b." Deposited in the

Smithsonian Institution, National Museum of Natural History, Washington, DC. Nine paratypes:

2Cf d\ 79 9 , from "Diamond Springs, Cal., V-20-56, S.W. Hitchcock collector," are deposited

as follows: lCf, 1 9 in collection of L. T. Miller, Department of Agriculture, Charleston, West

Virginia; 1 Cf and 49 9 m collection of Museum of Natural History, Box U-43, University of

Connecticut, Storrs, Connecticut 06268; and 29 9 in tne National Museum of Natural History

Washington, DC. 20560-0105.

This species bears the given name of Melissa Andres who collected it dur-

ing an ecological study of insects on manzanita.
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A NEW GENUS AND SPECIES OF DELPHACID
PLANTHOPPER (HEMIPTERA: FULGOROIDEA)

FROM CANADA 1

Charles R. Bartlett2

ABSTRACT: Scolopygos, new genus, is described and illustrated with one species, S pallida

new species, from Canada Scolopygos is assigned to the tribe Delphacini within the subfamily

Delphacinae (as defined by Asche) The new genus superficially resembles Pissonotus,

Megamelus, and Parkana by the presence of processes on the ventral opening of the male pygofer.

Genera with similar features in the Delphacini are discussed.

A new genus, here described as Scolopygos, was discovered during recent

work on the genus Pissonotus Van Duzee (Bartlett and Deitz, 2000). It is a

member of the tribe Delphacini of the subfamily Delphacinae (according to

Asche 1985, 1990). This new genus is similar to Pissonotus, Megamelus, and

Parkana in that there are dorsally directed processes on the ventral margin of

the opening of the male pygofer. The presence of ventral pygofer processes

are an unusual feature among delphacids. Such processes, however, occur spo-

radically in the Delphacini in genera that do not otherwise appear to be related.

The relationships of the genera in the Delphacini, however, have not been

resolved and therefore the true relations of genera with pygofer processes re-

main unknown.

Among the New World Delphacini, the genera Pissonotus Van Duzee,

Megamelus Fieber, Parkana Beamer, Phrictopyga Caldwell, Pygospina
Caldwell, Bostaera Ball, the introduced sugarcane planthopper Perkinsiella

saccharacida Kirkaldy, Tarophagus Zimmerman, and perhaps Ribautodelphax

Wagner, share the presence of ventral pygofer processes (it is unclear whether

these processes are homologous among these genera). This feature also occurs

among the Tropidocephalini, suggesting that it is not a derived feature. Kershaw

and Muir (1922) suggest that the median processes are the vestigial remains of

the first gonapophyses.

The new genus is most similar to Parkana, Pissonotus, and Megamelus. It

is probably most similar to Parkana in having the processes on the ventral

margin of the pygofer closely approximated and having segment 1 unarmed.

Scolopygos differs, however, in that Parkana has the caudoventral margin of

the pygofer invaginated ("sinuately excavated" Beamer, 1950: 129), the

processes of the pygofer are strongly asymmetrical, and the aedeagus is strongly

modified.

' Received February 28, 2001. Accepted November 14, 2001.

2 Department of Entomology and Applied Ecology, University of Delaware, Newark, DE 19717-

1303.
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It differs from Pissonotus and Megamelus in that the median processes are

closely oppressed in Scolopygos, and separated in Pissonotus and Megamelus.

Scolopygos also lacks processes from the ventral margin of the anal segment,

which are usually present in Megamelus and always present in Pissonotus.

Scolopygos also differs from both of these genera in the form of the aedeagus

(laterally flattened in Pissonotus, fine terete and elongate in Megamelus).

A few other New World genera have ventral pygofer processes in varying

forms. Some species of the mostly European Ribautodelphax Wagner have

small teeth on the ventral margin of the pygofer, but this genus also has con-

spicuous, asymmetrical ventral processes on abdominal segment 10 {Scolopygos

lacks processes on segment 10). The Neotropical genera Phrictopyga Caldwell

1951 and Pygospina Caldwell 1951, are slender, fragile species with a single

median ventral process (apically bilobed in Phrictophyga). The Neotropical

genus Tarophagus Zimmerman, 1948, bears 3 ventral processes on the pygofer

as well as processes on segment 10. Bakerella pediforma Beamer 1950, is

unusual among Bakerella in having a prominent single median ventral process

on the pygofer. Finally, the genera Perkinsiella and Bostaera have pygofer

processes. They are large species with flattened antennae and the fork of the

median facial carinae ("median metope keel" Emeljanov 1993: 93) is near the

middle of the face. Emeljanov (1993) defined the subtribe Numatina for 23

genera (including Perkinsiella and Bostaera) with this feature of the median

facial carina and having an articulated suspensoria of the phallobase. Scolopygos

is not in Numatina, but this is the only formally defined subtribe in the

Delphacini.

Because some delphacids are circumarctic (e.g., Criomorphus wilhelmi

Anufriev & Averkin) or circumtemperate (e.g., Javesella pellucida (Fabricius))

(Wilson 1988, 1992), it is appropriate to examine Palearctic genera for similar

features. There are, however, no temperate or boreal Palearctic genera, other

than Megamelus, with well developed pygofer processes that are appropriate

for this new species. An inventory of the P alearctic genera with pygofer pro-

cesses or teeth would include (in addition to Megamelus) Amblycotis Stal,

Eurybregma Scott, Garaga Anufriev, Litochodelphax Asche 1982,

Neoterthrona Yang, the Hawaiian Nesodryas Kirkaldy, some Nilaparvata (e.g.,

N. muiri China 1925), the mostly African Nycheuma Fennah, Pseudaraeopus

Kirkaldy (small teeth only), Purohita Distant, Palego Fennah, Sinolacme

Fennah, and perhaps others (Le Quense 1960, Vilbaste 1971, Ossiannilsson

1978, Asche 1985). None of these Old World genera, however, appear to be

appropriate for this new species.

Specimens for this study were borrowed from, and are deposited in, the

Canadian National Collection: Ottawa, Ontario (CNCI). Measurements were

taken on an optical micrometer. For details, see Bartlett & Deitz (2000). Mea-
surements are given in millimeters using the specimens designated as the ho-

lotype and paratypes from the type locality (see Material Examined), except
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one instance as noted below. Photographs were taken using an Olympus SZX-
12 Scope Image Capture/Analysis System.

Scolopygos Bartlett, NEW GENUS
Type species. S. pallida Bartlett, n. sp.

Diagnosis. Male with ventral margin of pygofer bearing a pair of elongate,

closely approximated, subsymmetrical, median processes and toothlike lateral

processes. Midlateral margins of pygofer opening produced posteriorly, ven-

tral margin not excavated. Diaphragm weak, membranous. Anal segment un-

armed.
Description. HEAD: Head narrower than pronotum. Frons subquadrate, slightly constricted

between eyes, lateral carinae distinct, median carina rounded, obscurely forked just below fas-

tigium. Fastigium rounded, very slightly projected, most produced near midline of compound
eye, carinae nearly obsolete. Vertex equally long as wide, lateral margins subparallel, except

where expanded laterally behind eye; carinae rounded. Antennal segment II longer than I, length

of I nearly 2 X width. Beak extended to metacoxae. THORAX: Lateral carinae of pronotum
posterolaterally directed, slightly curved, nearly reaching hind margin (may curve laterally be-

fore reaching). Mesonotal carinae obscure, lateral carinae diverging, extending to posterior mar-

gin. Wings truncate, reaching 5' h
tergite, setae and setal bases inconspicuous. Legs with tibia

normal (not expanded), calcar of hind leg tectiform with many black-tipped teeth on posterior

margin, more than half length of proximal metatarsal segment, metatibia with 5 apical teeth

becoming uniformly larger posteriorly. Metatarsomere 1 with apical transverse row of 7 teeth (5

+ 2) on plantar surface. ABDOMEN. Male pygofer rounded with elongate, appressed median
processes on the midventral margin, and toothlike lateral processes on the lateroventral margin
of the opening. Lateral margins of pygofer produced posteriorly to a toothlike apex (in lateral

view) at the midlateral margins. Diaphragm weak, membranous. Segment 10 small, without ven-

tral processes. This new genus includes a single species, S. pallida Bartlett, n. sp , the type spe-

cies by monotypy.

Etymology. Scolo- (skolos or skolops) is from Greek referring to anything

pointed; plus pygos (pyge or pyx), also from Greek, refers to the rump. This

name was chosen in reference to the processes on the ventral margin of the

pygofer opening.

Scolopygos pallida, Bartlett NEW SPECIES
(Figures 1-8)

Type Locality. CANADA, Alberta, Drumheller

Diagnosis. Body uniformly brownish-orange. Pygofer of male with pair of

subequal, closely appressed, median processes, abdominal segment 10 with-

out processes. Pygofer in lateral view with midlateral margins produced into a

large tooth. Aedeagus much larger near bases, tapering apically, with large

crenulate lateral flange.

Brachypter. Body (Figs. 1 & 3) lustrous, entirely brownish orange, paler at caudal apex of

mesonotum, darker dorsolateral^ on abdomen Male (Cf ) body length 2.25 mm (paratype from

Lockeport, NS), female (9 ) 2.67-2.73, Width at tegula Cf 0.73-0.75; 9 0.87-0.92. HEAD: Frons
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nearly quadrate (Fig. 2), widest at base of eyes, narrowed somewhat between eyes, frons and

clypeus unicolorous, width Cf 0.70-0.71, 9 0.80-0.85. Median carinae of frons rounded, ob-

scure at fork just ventrad to fastigium. Frons height Cf 0.52-0.55, 9 0.63; width Cf 0.31-0.32, 9
0.32-0.33 (Ratio width: height Cf 0.58-0.60; 9 0.50-0.53). Vertex quadrate, with all carinae

rounded and somewhat obscure, not projecting cephalad. Vertex length Cf 0.28-0.30, 9 0.32;

width Cf 0.25-0.27, 9 0.29 (Ratio length: width 0.83-0.94). Antennae short, segment I (Cf) I

0.11-0. 12mm, II 0.23-0.25 (Ratio III 0.46-0.47); (9) I 0.13-0.15, II 0.28-0.30 (Ratio 1:11

0.48-0.50). THORAX. Carinae rather obscure. Lateral carinae of pronotum obscurely reaching

hind margin, or curving laterally just before hind margin. Pro- and mesonotum unicolorous,

brownish-orange. Pronotum width C? 0.73-0.75, 9 0.87-0.92; length Cf 0.20-0.21, 9 0.22-0.23.

Mesonotum length Cf 0.35-0.37, 9 0.42-0.43. Tegmina light amber (nearly clear), veins irregu-

larly darker, setal bases on veins inconspicuous, length Cf 0.90, 9 1.13. Metothoracic leg with

Figures 1-5. Scolopygos pallida sp. n. Fig. 1. Lateral view. Fig. 2. Frons. Fig. 3. Dorsal view.

Fig. 4. Pygofer with aedeagal complex and anal segments removed. Fig. 5 Aedeagal complex

(aedeagus, parameres, and connectives) and anal segment, lateral view of right side. (Figs. 1-3

paratype from type locality, 4-5 holotype.)
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calcar tectiform, concave ventrally, with 12-14 black tipped, similar teeth, length 9 0.23-0.27,

9 0.27-0.28. ABDOMEN. Orange-brown, darker laterally, immaculate. Pygofer (Fig. 4) rounded

in cross-section. Ventral margin of opening with a pair of long, closely approximated, subequal

median processes, laterally flanked by a pair of short, dark-tipped teeth ("lateral processes").

Lateral margins of pygofer produced posteriorly (in lateral view) with a toothlike apex at midlateral

margins. Parameres (Figs. 7 & 8) rather flattened, broadest near bifurcate apex, posterior process

with bend, apex directed laterally. Diaphragm weak, membranous Segment 10 small,

unornamented. Aedeagus terete (Figs. 5 & 6), large basally, strongly tapering toward apex, slightly

curved ventrally; with large crenulate lateral flange, gonopore dorsal, subapical. Anal segment

small, unornamented

Macropters. Unknown.
Recorded Hosts. None.

Distribution. Canada: Alberta, Saskatchewan

Figures 6-8. Scolopygos pallida n. sp. Fig 6. Aedeagus dorsal view. Fig. 7. Left paramere, widest

view. Fig 8. Right paramere, lateral view. (Figs 6-8 holotype.)

Material Examined. Holotype. Brachypterous Cf, "Drumheller, Alta , /l 1 VIII 1957/ A R.

& J.E. Brooks// Bartlett / Research:/ 96-44aCf". Paratypes: CANADA: ALBERTA: Same local-

ity as holotype (2 Cf, 5 9), Wainwnght, 27-VII-1957 (A R. Brooks) SASKATCHEWAN:
Candle lake, 19-VIII-1959 (A R. & J. E. Brooks) (1 O*); NOVA SCOTIA: Lockeport 31-VII-

1958 (J. R. Vockeroth) (2 C?), same, l-VIII-1958 (1 9, tentatively included). All specimens

brachypterous. All specimens CNCI.

Etymology. The specific name comes from the Latin word "pallida" mean-

ing pale, a reference to the color of this species.

Remarks. No other New World genus has median processes of the pygofer

that are closely appressed basally and subequal. Parkana has similar processes,

but they are asymmetrical. The lateral flange on the aedeagus of this species is

similar to that found in Nothodelphax (e.g., N. consimilis).
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GYPSY MOTH PARASITOID COMPLEX AT MT.
HALLA NATIONAL PARK, CHEJU ISLAND, KOREA 1

Jang-Hoon Lee2 , Hai-Poong Lee2 , Paul W. Schaefer3 , Roger W. Fuester3
,

J. D. Park4 , B. Y. Lee4 , C. H. Shin4

ABSTRACT: A study of the parasitoid complex attacking gypsy moth, Lymantria dispar (L.), at

Mt. Halla on Cheju Island, Korea, revealed the presence of nine natural enemies: one egg parasi-

toid, four larval parasitoids, one pupal parasitoid, one parasitic nematode and two diseases. NPV
and Beauveria prob. bassiana, were the main mortality factors Only 23% of the parasitoid spe-

cies known to occur in mainland Korea were recovered on this volcanic island, suggesting that a

number of species have not yet become established there.

Mt. Halla (elevation 1950 m) is the central volcanic mountain on Cheju

Island, which is located in the Yellow Sea about 90 km south of the Korean

peninsula. At lower elevations, the island is characterized as subtropical with

mean average temperatures about 3 - 4° C warmer than recorded in Seoul. An
area of 133 km2 surrounds the mountain and is designated as Mt. Halla Na-

tional Park. The park is home to 2,000 species of native plants (Yim et al.

1990), while insect biodiversity is only beginning to be cataloged (Paik et al.

1995). Below 600m elevation, the vegetation is primarily deciduous, but above

that, evergreen coniferous forests predominate, with a shrubby habitat occur-

-ing near the summit.

The gypsy moth, Lymantria dispar (L.) (Lepidoptera: Lymantriidae), was

first observed damaging secondary forests at low elevations in 1995 and reached

outbreak status in 1996. By 1997, the population had expanded into the pri-

mary forests at higher elevations, and the infested area covered 1,500-2,000

ha. Infestations of such a large scale are unprecedented in Korea. Many sub-

populations of L. dispar were found in different population phases over the

Mt. Halla vicinity. The moth defoliated Carpinus, Quercus, and Rhododen-

dron species at several sites. Fortunately, the outbreak phase of the population

cycle was short, and was followed by very low population levels. Further in-

festations by gypsy moth in this area seem probable, because preferred host

plants are a major component of the more extensive forested areas.

The objectives of this study were to determine the species composition of

the parasite complex, the relative importance of each species, and to compare

the results obtained in Mt. Halla National Park with those obtained in mainland

Korea. This will permit an understanding of the importance of each parasitoid

1 Received March 8, 2001, Accepted December 27, 2001.

2 Dept. of Applied Biology, Dongguk University, Seoul, Korea 100-715.

3 USDA-ARS, Beneficial Insects Introduction Research Laboratory, 501 S. Chapel St., Newark,

Delaware 19713 USA .

^Forestry Research Institute, Seoul, Korea 130-012 .
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as a biological control factor. If species that habitually attack L. dispar on the

mainland were completely absent, they might serve as potential candidates for

future introduction. Any new parasitoid-L. dispar associations found would

be of interest to investigators looking for promising species for introduction

against gypsy moth in North America.

MATERIAL AND METHODS
Study site: Cheju Island is bounded by 126° 09' 42" and 126° 56'57" E

longitude and by 33° 11 '27" and 33° 33'50" N latitude. Annual average tem-

peratures in the non-mountainous area of the island are 3-4 °C warmer than at

Seoul, whereas those in the Halla mountain area are 2-3 °C colder, based on

the 1997 data measured at the park office at Uri-mok (970 m).

Sampling. Gypsy moth larvae and pupae were collected at ca. weekly in-

tervals at three sites on Mt. Halla from May 13 through July 7, 1998, and nine

collections were made at each of the following sites: (1) Chunwang-Sa (eleva-

tion 640m) on the NW side of the mountain, where collections were made

primarily from Carpinus laxiflora Bl., Carpinus tschonoskii Max, Quercus

serrata Thunb., Prunus spp., Acer pseudo-sieboldianum Paxton Kom, and

Cornus kousa Buerg.; (2) the 1100 site (elevation 1100m) on the south side,

where collections were made from C. laxiflora, C. tschonoskii, Q. serrata,

Prunus spp. and A. pseudo-sieboldianum, C. kousa, Viburnum dilattum Thunb.;

and (3) Young-Sil (elevation 1 100-1200), on the south side, where collections

were made mainly from Q. serrata, C. laxiflora, C. tschonoskii, C. kousa, and

Pinus densiflora S. et Z.

Most collections were made along the scenic road at forest margins and

extended up to one hundred meters into the forests, depending on the size of

the gypsy moth populations. The areas of collection were usually 50,000-60,000

m:
. The larvae and pupae were collected by hand from leaves, branches and

trunks, then taken to the laboratory where they were reared in screen-topped

plastic boxes (20.5 by 28 by 16.5 cm) in groups of up to 100 and fed Quercus

spp. leaves. The containers were checked once or twice a week for parasitoid

emergence. Parasitoid identifications were made by the authors, by compari-

son with authoritatively determined voucher material from the former USDA-
ARS Asian Parasite Laboratory collection. Some of those specimens are cur-

rently housed at Dongguk University. The collection and rearing procedures

were similar to those followed by Pemberton et al. (1993). Egg parasitoids

were obtained from eggs collected from the several different infestation sites

from September, 1996, to November, 1998. Egg masses were placed in petri

dishes, and parasitoid emergence was recorded. About 200 egg masses were

collected, but only the presence of parasitoid species was recorded. Rates of

egg parasitism were not calculated.

Gypsy moth population estimates were made for each site by calculating

the hourly density (number of larvae and pupae collected per person per hour).
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Parasitism also was analyzed in terms of host population phase affinities. In

order to determine the population phase, egg mass density, the ratio of new to

old egg masses, and hourly density of immature stages were used. The egg
mass density and the ratio of new to old egg masses were measured using 5-

min walks (n=12) (Schneeberger 1987). Although 5 min walks are very prac-

tical and convenient for relative abundance of egg mass density, they are not

recommended for estimation of absolute density (Liebhold et al. 1991).

Different indices of parasitism, previously described by Pemberton et al.

(1993), were used in this study to evaluate the relative importance of each
parasitoid: (1) Mean parasitism was calculated by dividing the numbers of

parasitized hosts by the number of gypsy moth immature stages obtained in

the season-long collections. Thus, mean total parasitism is the average parasit-

ism in the three season long collections from all the sites. (2) The percentages

of parasitism by each species were calculated by dividing the number of emerged
individuals of each parasitoid species by the number of larvae and/or pupae.

These parasitism percentages for individual parasitoid species were added to

yield combined parasitism rates for collection dates, sites, and ultimately, the

entire study. (3) Maximum or peak parasitism was the highest rate observed

for a given species at any site and sampling date. (4) Season-long parasitism is

the number of individuals parasitized by each species in the samples of a sea-

son-long collection at a particular site divided by the total individuals col-

lected. Gregarious parasites emerging from a single larva were counted as one
parasite. Parasite-host associations were generally determined by the cocoon
aggregations on or near the host cadavers [e.g. Glyptapanteles lipahdis

(Bouche)]. For mermithid parasitism, a mean of 2.5 parasites emerged per

host in a preliminary test, in which lethargic host larvae were isolated in snap-

top vials, and numbers of mermithids emerging from parasitized hosts (n =

20) were recorded. Thus, the numbers of larvae parasitized by the mermithid

were estimated by dividing the total number of the nematodes observed in a

rearing container by 2.5.

RESULTS
The hourly collections of larvae/pupae per person averaged 54. 1 , 90.4, and

74.4 at Chunwang-Sa, the 1 100 site, and Young-Sil, respectively. The gypsy
moth population at Chunwang-Sa was in the decline phase, where a relatively

low number of egg masses ( x = 1 8 per 5 min. walk) and low ratio of new egg
masses to old egg masses (0.34) were observed. The gypsy moth population at

the 1 100 site was in the release phase, having the highest number of egg masses

(71.3 egg masses per 5-min walk) and the highest ratio of new to old egg
masses (2.9). Young-Sil had a stable, moderate population with egg mass counts

of 40.7 per 5-min walk and a ratio of 0.7 new to old egg masses.

Total parasitism was 6.8%, because parasitoids killed 221 of the 3,285
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larvae and pupae reared. The season-long parasitism in these collections ranged

from 4.2 to 8.2 depending upon the site (Table 1). Nine natural enemies of the

gypsy moth were found: one egg parasitoid, four larval parasitoids, one pupal

parasitoid, one parasitic nematode and two diseases. Weekly data on numbers

of hosts collected and percentage parasitism for the dominant larval parasi-

toids appear in Fig. 1.

Anastatus japonicus Ashmead (=disparis Ruschka) [Hymenoptera:

Eupelmidae], was reared from all collections of egg masses (Suak-kyo,

Sungpan-ak, 516 road, Chunwang-Sa, the 1 100 site, and Young-Sil). No other

egg parasitoids were recovered.

Glyptapanteles liparidis (Bouche) [Hymenoptera: Braconidae] is a gre-

garious, oligophagous, bivoltine parasitoid. This wasp was recovered from

host larvae collected from mid May to 7 July. Larvae from the three collection

sites were parasitized by this wasp at season-long rates of 1.9-5.7% (mean =

3.5%) (Table 1). It was the dominant parasite of late instars at Young-sil, where

peak parasitism of 30.6% was recorded from 72 larvae collected on June 23

(Fig. 1).

Meteorus pulchricornis (Wesmael) [Hymenoptera: Braconidae] is a soli-

tary, multivoltine parasitoid that attacked second to fourth instars of gypsy

moth. It emerged from larvae collected from mid-May to 5 June. The season-

long parasitization rates at the three sites ranged from 0.4 to 1.6 %, averaging

0.7% (Table 1), with the highest parasitism rate of 10.8% at Young-Sil on 5

June (Fig. 1).

Parasetigena silvestris (Robineau-Desvoidy) [Diptera: Tachinidae], an oli-

gophagous, univoltine species that lays macrotype eggs on the integument of

large larvae, was recovered at all three sites, but scarce at Young-Sil, where its

season-long parasitism rate was only 1.5% (Table 1 ). It was the dominant para-

site of late instars at Chunwang-Sa (peak parasitism 39% on 16 June) and the

1100 site (peak parasitism 20% on 29 June) (Fig.l).

Blepharipa schineri Mesnil [Diptera: Tachinidae] is an oligophagous,

univoltine larval-pupal parasitoid which lays microtype eggs on foliage. Lar-

vae of all ages can ingest these eggs as they feed and become parasitized, but

older larvae were more heavily parasitized than younger larvae. B. schineri

occurred in two season-long collections (Table 1), but was generally scarce

with peak parasitism rates of 1.4% (n = 71) at the 1 100 site and 3.8% (n = 80)

at Young-sil.

Only one pupal parasite, Lymantrichneumon disparis (Poda) [Hymenoptera:

Ichneumonidae], was recorded in the study. One pupa (out of 4 pupae col-

lected) at the 1 100 site was parasitized by this wasp (Table 1).

A mermithid nematode (probably Hexamermis sp.) emerged from larvae

collected at all three sites. The highest season-long parasitism rate of 4.0 %
was recorded at the 1 100 site (Table 1), with the peak parasitism rates ranging

from 1.5% at Chunwang-Sa (1/68) to 14% (13/95) at the 1100 site.
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A nuclear polyhedrosis virus (NPV) was present in all collections. The

larval mortality in the laboratory averaged 48.9%. The high season-long infec-

tion rate of 68% was recorded at Chungwang-Sa with lower rates at the other

sites (Table 1).

Beauveria sp. prob. bassiana [Deuteromycotina: Zygomycetes] is a fun-

gus that attacks many insects. The fungus produced the second highest mortal-

ity of gypsy moth larvae with a mean infection rate of 22.6%.

Table 1. Percentage parasitism and other mortality of gypsy moth larvae and pupae collected

from Mt. Halla, Cheju Island, Korea in 1998 .

Collection sites

Mortality Agent Chonwang-Sa
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al. (1983) speculated that the fact that G. liparidis requires the pine caterpillar

Dendrolimus pini L. (Lepidoptera: Lasiocampidae) for an overwintering host

probably accounted for its dominance at sites in Austria where pine was an

important component of the overstory. The same pattern was seen on Cheju;

peak parasitism was highest at Young-Sil, where P. densiflora was common.
Mean parasitism by M. pulchricornis (0.9%) was somewhat higher on

Cheju than on the mainland, where Pemberton et al. (1993) reported season-

long parasitism rates ranging from 0.02% to 0.7% (mean = 0.25%). It occurs

in Japan (Schaefer 1981), China (Schaefer et al. 1 984), and Europe (Fuester et

al. 1983, 1988). Despite its release in large numbers in the U.S. (Reardon 1981),

it never became established. This polyphagous species is recorded from other

lepidopterous families including Lasiocampidae, Noctuidae, and Geometridae

(Marsh 1979), so it seems unlikely that alternate host requirements preclude

its establishment in North America.

P. silvestris was the second most important species on Cheju with mean
parasitization of 2.2%. In mainland Korea, it is the dominant parasitoid of L.

dispar with season long parasitism rates ranging from 0.1 1 to 30.01 % (mean
= 9.88%) (Pemberton et al. 1993). It is a major parasitoid of L. dispar through-

out much of Eurasia (Fuester et al. 1983, Drea & Fuester 1979, Fuester et al.

1988, Schaefer 1981, Schaefer et al. 1984, and Kolomiets 1987) and is estab-

lished in North America (Hoy 1976).

Pemberton et al. (1993) reported that B. schineri was the control agent

responsible for most pupal mortality of gypsy moth in mainland Korea, where

it averaged 37.5%, with peak parasitism of 76.2%. This tachinid was recov-

ered at only one site in the present study, while it occurred at all collection

sites on the mainland. Because B. schineri is univoltine and requires no alter-

nate host, it is being considered as a good candidate for introduction as a bio-

logical control agent on Cheju. For the same reason, we consider this species

to be a potential candidate for introduction into North America, pending stud-

ies on its host range.

Anastatus japonicus, the only egg parasitoid recovered on Cheju, is the

dominant egg parasitoid of L. dispar in northern South Korea, northern parts

of Japan (Schaefer et al. 1988) and the Far East of Russia (Kolomiets 1987).

Despite extensive field collections (>200 egg masses from six localities),

Ooencyrtus kuvanae (Howard) [Hymenoptera: Encyrtidae] was not recovered

on Cheju. Schaefer et al. (1988) found it to be the dominant egg parasite in the

central and southern parts of south Korea and in Japan on Honshu and Kyushu.

In mainland Korea, it parasitized up to 10.9% of the gypsy moth eggs. Both

egg parasitoids are established in North America (Hoy 1976).

In contrast to low insect parasitism, disease infection was high at all three

collection sites. NPV-infected gypsy moth larvae were abundant in the field

collections. Likewise, similar high mortality was recorded from laboratory

rearings. However, with respect to infections by fungal pathogens, there was a



1 1 ENTOMOLOGICAL NEWS

disparity between laboratory rearings and field observations. High levels of

fungus-induced mortality were observed in the laboratory rearings, but no fun-

gus-infected cadavers were observed in the field during 1998, although some

were seen in 1997. Thus, we conclude that fungus-induced mortality was over-

estimated in the laboratory rearings. The opposite situation may hold for in-

sect parasitism, because parasitoids failed to develop successfully in diseased

gypsy moth larvae. Notably absent was the fungus Entomophaga maimaiga

(Humber, Shimazu, Soper and Hajek) [Zygomycotina: Zygomycetes] which

frequently decimates high density populations in Japan (Soper et al. 1988).

Relatively high mortality was caused by nematodes at the 1 100 site (mean

parasitism = 2.2%), though nematode-induced mortality was rare on the main-

land (Pemberton et al 1993). Biological characteristics of the nematodes re-

covered in this study were similar to those of the Hexamermis sp. reported

from Japan by Schaefer and Ikebe (1982), being recovered only from host

larvae collected in moist, deciduous forests. The infection period for this spe-

cies was nearly the entire period of gypsy moth larval development.

The major parasitoid families attacking the gypsy moth were similar to

those reported from the mainland, but the species diversity and total parasit-

ism differed in the two separate areas. Only four species of larval parasitoids

were recovered from the season-long collections at three sites on Mt. Halla,

whereas the mainland study showed much higher parasitoid diversity, ranging

from 7 to 12 species in season-long collections at various localities. It is note-

worthy that some of the dominant larval parasitoids listed by Pemberton et al.

(1993) as important control agents of L. dispar on the mainland [the braconids

Cotesia melanoscelus (Ratzeburg) and Cotesia schaeferi (Marsh), and the

ichneumonids Phobocampe unicincta (Gravenhorst) and Phobocampe
lymantriae Gupta] appeared to be absent on Cheju. Likewise, only one pupal

parasite, L. disparis, was recovered, but other species frequently reported from

gypsy moth in the Far East [e.g. the chalcidid Brachymeria lasus (Walker) and

ichneumonid Pimpla disparis Viereck] were not recovered. We compared our

results with the previous report from mainland Korea (Pemberton et al. 1993)

and found that mean total parasitism rates also differed greatly in the two stud-

ies, being only 6.8% at Mt. Halla vs. 23.7% on the mainland. In Austria, Fuester

et al. (1983) found a positive correlation between the number of species of

larval parasitoids recovered at a site and mean total parasitism at that site.

The composition of the gypsy moth's larval parasitoid complex changes

over time, and parasitism by many species is related to the phase of the host

cycle (Ticehurst et all 978). In Austria, G. liparidis was the dominant parasite

recovered at sites having no previous history of gypsy moth outbreaks (Fuester

et al. 1983). Similar findings were obtained in our study. At Chunwang-Sa,

where no high population of L. dispar was observed previously, we observed

extraordinary high abundance of this parasitoid in 1997 and substantial para-

sitism in 1998 (Fig. 1). However, P. silvestris and NPV caused more mortality
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in the declining population at Chunwang-Sa in 1998. Parasitism by P. silvestris

usually reaches maximum levels after gypsy moth populations have declined

from high levels in both Europe (Glanz and Mills 1982) and North America

(Ticehurst 1981, Elkinton et al. 1989).

We don't know if gypsy moth was recently introduced or native to Cheju.

There were no reports of serious gypsy moth infestations until 1995, when

significant damage was first observed on Cheju. Previous observations (1990)

indicated the presence of very low gypsy moth populations on the island (JHL

and Robert W. Pemberton, unpublished data). The lack of many parasitoid

species (egg, larval, and pupal) commonly associated with L. dispar in the Far

East suggests that Cheju Island should be considered a secondary distribution

area for gypsy moth and that many of this defoliator's habitual natural en-

emies have lagged behind. In any case, the natural enemy complex on the

islar d appears to be somewhat depauperate, and abiotic mortality factors prob-

ably have not compensated for the rather low mortality exerted by the com-

plex. Thus, limited natural enemy presence owing to the island's geography

has probably contributed to the recent outbreaks of L. dispar.
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DISCOVERY OF NATURAL HYBRIDIZATION IN
TENEBRIONID BEETLES (COLEOPTERA:

TENEBRIONIDAE) 1

Piero Leo^ , Simone Fattorini-*

ABSTRACT: Hybrids between Blaps gibba (distributed in Southern Europe) and B mucronaia
(widely distributed in Europe and imported to North America) from some small Italian islands

are described This is the first ascertained case of natural hybridization in tenebrionid beetles

Taxonomic and phylogenetic implications are discussed.

Current knowledge of hybridization in Coleoptera is very fragmentary and

generally restricted to the occurrence of hybrid individuals arising from cap-

tive breeding of parent species (Sokoloff 1977, Thiele 1977, Crowson 1981,

Brownlee & Sokoloff 1988, Suzuki et al. 1988a, 1988b; Nilsson & Johnson
1 993, Auvray & Auvray 1 998). Most of the research on natural hybrids among
Coleoptera deals with the presence of hybrid zones between parapatric species

(Kubota 1988, 1991, 1996, Mossakowski et al., 1986, 1990), whereas little is

known about the occurrence of hybrid specimens between sympatric species

(e. g., Casale et al. 1982, Pilon 1994). The natural hybridization between sym-
patric beetles is very difficult to study, because a correct evaluation of hypoth-

esized hybrid specimens requires a bulk of knowledge that is rarely available.

In particular, detailed information on the general distribution, seasonal occur-

rence, ecological preferences, and activity rhythms of the suspect parent spe-

cies is required.

In fact, morphologically intermediate specimens have been described from
various beetle families, but a conclusive evidence that they are natural hybrids

has been rarely provided because of the lack of detailed information on the

bionomics and intraspecific morphological variations of their parent species

(Casale et al. 1982, Carpaneto & Piattella 1988, Pilon 1994).

As to the family Tenebrionidae, hybridization is known to occur between
Tribolium species in rearing conditions (e. g. Suzuki et al. 1 988a, 1 988b). How-
ever, as far as we know, no natural hybrids have been described in this family.

In this paper, we report the first instance of natural hybridization between two

tenebrionid species belonging to the genus Blaps.

MATERIALS AND METHODS
We examined four male specimens showing intermediate characters be-

tween Blaps gibba and B. mucronata. Two specimens were collected on the

1 Received July 18, 2001. Accepted December 8, 2001

2 Via P. Tola 21, 1-09128 Cagliari, Italy.

3 Dipartimento di Biologia Animale e dell'Uomo, Universita di Roma "La Sapienza", Viale

dell'Universita 32, 1-00185 Roma, Italy
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Island of Alicudi (Sicily, Italy, 29 - VIII / 5 - IX - 1994, U. Pessolano leg.; S.

Fattorini's and P. Leo's personal collections); the third specimen on the Island

of Santo Stefano (Latium, Italy, 5 - IV - 1966, V. Cottarelli leg.; Museum of

Zoology, Rome University "La Sapienza") and the fourth specimen on the

Island of Ventotene (Latium, Italy, VII - 1988, M. Pischedda leg.; Museum of

Zoology, Rome University "La Sapienza"). To test if they could be hybrids

between Blaps gibba and B. mucronata, we carried out a morphometric analy-

sis on specimens of both species. A total of 16 male specimens of B. gibba and

16 male specimens of B. mucronata, collected from sites representative of all

their ranges, was examined. Only male specimens were chosen in order to

more easily compare specimens using the same set of characters. Measure-

ments were made using an ocular grid and recorded in millimeters. The analy-

sis was based on a set of five ratio characters listed in Table 1 . The use of

ratios has been criticized by some authors (Atchley et al. 1976), but supported

by others who pointed out the value of using ratios to measure shape particu-

larly when the raw data are logarithmically transformed (Hills 1978, Dodson
1978, Belfiore 1996). In the present study all numerical computations were

performed on log- 10 transformed ratios. Differences in morphometric ratio

characters between B. gibba and B. mucronata were tested by using both the

univariate r-test for each character considered individually, and the multivari-

ate Hotelling T? test for all characters considered together. In addition, quali-

tative male characters, like the presence of thick bristles between the first and

second abdominal sternites, the sinuosity on the fore tibiae, and the general

feature of genitalia were studied.

A discriminant analysis was also applied to compare hybrid specimens, B.

gibba specimens and B. mucronata specimens. For this analysis, the following

log- 10 transformed morphometric characters were initially taken in account as

possible predictors: PRL, PRW, TIL, TIW, ELL, ELW, 3ANTL, 3ANTW,
4ANTL, 4ANTW (acronyms as in Table 1). To drastically prune this large

number of variables, a single factor ANOVA was carried out and the F statis-

tics were used to rank the potential predictors. At this step, ELL was excluded,

Table 1. Ratio characters used in morphological analyses.

Ratios Definitions

PRL/PRW Medial pronotal length / maximum pronotal width

TIL/TIW Maximum length of fore tibiae, excluding teeth / width of fore tibiae

at 1/2 of its length

ELL/ELW Elytral length from pronotal base to the elytral apex/ maximum elytral

width

3ANTL/3ANTW Medial length of 3rd antennal article / width of 3rd antennal article

at 1/2 of its length

4ANTL/4ANTW Medial length of 4th antennal article / width of 4th antennal article

at 1/2 of its length
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because it was not significant. As a second step, the remaining variables were

tested for correlation by using the Pearson product moment coefficient to iden-

tify redundancies. If two variables were highly correlated (r < -0.75 or r>
0.75), we retained the one with the largest F statistic. In this way, the number

of predictors was reduced to PRW and 3ANTL. Specimens were assigned to

three groups (hybrids: 4 specimens; B. mucronata: 16 specimens; and B. gibba:

16 specimens), and PRW and 3ANTL were used as variables.

In all tests, a minimum probability level of P < 0.05 was accepted. Statis-

tical analyses were performed using STATISTICA software (version 4.5, 1993).

RESULTS
B. mucronata and B. gibba can be .clearly distinguished by the different

shape of the aedeagus, which is slender in B. mucronata (Fig. 1). Also, B.

gibba shows two important sexually dimorphic characters, absent in B.

mucronata. The male of B. gibba has a clear, large sinuosity on the internal

surface of the fore tibiae (Fig. 1) (sometimes recognizable, even if very re-

duced, also in females) and a group of thick bristles between the first and

second abdominal sternites. Male and female specimens of B. mucronata have

neither the sinuosity on the fore tibiae nor the bristles between the first and

second abdominal sternites.

Means, standard errors and standard deviations of each of the five mor-

phometric characters (ratios) measured in the 16 male specimens of both spe-

cies and the four male putative hybrid specimens are compared in Fig. 2. As
revealed by a multivariate Hotelling test, the two parent species significantly

differ for these characters (7/2 = 395.556, F (5, 26) = 68.563 P <0.00000).

Using a univariate (Mest) analysis for these characters, significant differences

between B. gibba and B. mucronata were observed for all characters but ELL/
ELW (Table 2).

For all characters the putative hybrid specimens show values intermediate between

those of B. gibba and B. mucronata. (Fig. 2). Also, the putative hybrid specimens

show intermediate features between the two parent species for the general shape of

Table 2. Mean values and standard deviations of morphometries variables in males of B gibba

(n = 16) and B mucronata (n = 16) (Data are presented as log- 10 transformed ratios).

Acronyms as in Table 1.
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Fig 1 - Male right fore tibia (A. B. C) and aedeagus (D. E. F) of B gibba (A, D). a hybrid

specimen from Alicudi (Italy) (B, E). and B mucronaia (C. F)

both the parameres and the fore tibiae (Fig. 1). In particular, the fore tibiae of putative

hybrids have an intermediate length coupled with the sinuosity exclusive of B. gibba.

However, in contrast to B. gibba, putative hybrids do not have thick bristles between

the first and second abdominal sternites.

The use of discriminant function analysis as a classification technique gave

a clear discrimination between the two species, while the putative hybrids oc-

cupy an intermediate position (Fig. 3). The first discriminant function had an

eigenvalue of 16.685, accounting for 99.86% of variance. The second function

had an eigenvalue of 0.023. The second function is not significant and does

not separate groups (Fig. 3). Based on standardized coefficients, both 3ANTL



Vol. 113, No 2, March & April, 2002 117

0 1

-o 11

012

•0 13

|-014

5 ° 15

a.

0 16

-0 17

-0 1B

-019

a



118 ENTOMOLOGICAL NEWS

B. mucronata

• B. gibba

8 A hybrids

Fig. 3 - Scatterplot of canonical scores obtained from Discriminant Analysis based on two mor-

phological characters (see methods for details). Discriminant Function Analysis Summary: Wilks'

Lambda = 0.055, F (4,64) = 52.061, P < 0.0000, percentage of correct classifications: 100. Test

of function 1 through 2: canonical R = 0.971, Wilks' lambda = 0.055, chi-square = 94.108, df =

4, P < 0.000. Test of function 2: canonical R = 0. 151, Wilks' lambda = 0.977, chi-square = 0.745,

df= \,P = 0.388.

These results, coupled to the following distributional and ecological infor-

mation, strongly support that these specimens are actually natural hybrids.

B. mucronata is a widely distributed species, occurring through Central

Southern Europe and the Anatolian Peninsula (imported to North America),

while B. gibba occurs in the Italian Peninsula, Sicily, Sardinia, Corsica, the

Balearic Islands, and Dalmatia (Fattorini & Leo 2000). Both species are lo-

cally common and anthropophilic, being often encountered under stones at the

base of demolished buildings, in archeological and urban areas, as well as in

cellars and stables. In Italy, they show a clearly sympatric distribution. Also,

they are sometimes syntopic, and specimens of both species can be easily found

together, e. g. in a given cellar or even under the same stone in urban habitats

(pers. obs. in Central Italy). A study performed on B. gibba and B. mucronata

specimens living in the same hole in an old building in a rural area in Central

Italy (near Spoleto, Perugia) revealed that they are attracted by the same food

and share the same nocturnal activity (S. Fattorini, pers. obs.). As to the occur-

rence of B. gibba and B. mucronata on the islands where the hybrids have

been discovered, the presence of both B. gibba and B. mucronata on Alicudi is

reported by Marcuzzi (1970), as well as both species are reported for Santo

Stefano and Ventotene by Canzoneri (1976).
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All these facts concur to provide evidence that the parent species share the

same ecological preferences, seasonal distribution, activity rhythms and, more

important, that they actually occur on the islands where the hybrids have been

found. Co-occurrence of both B. gibba and B. mucronata in the same habitats,

sometimes taking shelter under the same stone, can play an important role in

determining interspecific matings. The presence of hybrids also suggests that

these two species have low pheromonal specifity. Females of various Eleodes

species are known to equally attract males of different species (Allsopp 1980).

Most probably, Blaps females are also able to attract males of different spe-

cies.

Although the parental species are distributed commonly and sympatrically

in broad areas, the hybrids have been rarely found from only the above cited

small islands. In the last decade, we examined thousands of B. gibba and B.

mucronata from most of their ranges, but no hybrid specimens were ascer-

tained beside those discussed here. Therefore, we believe that small islands,

due to their reduced areas and habitat diversity, probably favor hybridization

as a result of an increase of syntopy.

The presence of hybrid species in tenebrionid beetles has both taxonomic

and systematic important implications. As a whole, the hybrid specimens show

a combination of characters exclusive of each parent species and intermediate

characters. As these characters are used in identification keys (Allard 1880,

Seidlitz 1896, Espanol 1961), hybrid species like these do not fit with keys

and could be erroneously classified or regarded as unknown species. Also,

based on their very different morphology, B. gibba and B. mucronata have

been assigned to different, unrelated species groups or subgenera by various

authors (e. g., Allard 1880, Seidlitz 1896, Gebien 1937). Thus, from a phylo-

genetic point of view, discovery of natural hybrids allows to establish unsus-

pected relationships among morphologically very different species.
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SHORE-FLY (DIPTERA: EPHYDRIDAE)
COLONIZATION OF SALINE HABITATS IN OHIO 1

Bruce A. Steinly^

ABSTRACT: A new habitat record for Glenanthe salina is reported in Ohio. G. salina has not

been collected in Ohio since the original freshwater locality was contaminated with untreated

sewage during 1979-80. Collection records suggest that G salina and Psilopa girschneri colo-

nized saline habitats at Rittman during 1995 and the early 1970s, respectively. In all probability,

hypersaline habitat at Rittman, Ohio was colonized by a third species, Ephydra gracilis, during

the early half of the twentieth century

The Ephydridae or shore-flies (Diptera) are in the superfamily Ephydroidea

and are closely related to the Camillidae (Mathis and Zatwarnicki, 1995). Shore-

flies are found in aquatic, semi-aquatic, marine coastal, hypersaline, and ter-

restrial habitats (Foote, 1995). Habitat distribution and abundance of shore-

flies have been studied in aquatic habitats in Iowa (Deonier, 1965), and Ohio

(Scheiring and Foote, 1973; Deonier and Regensburg, 1978; Steinly and

Deonier, 1980; Larson and Foote, 1997). Additionally, ephydrid habitat and

community composition have been the focus of investigations within limited

geographic areas in California (Barnby and Resh, 1984), Connecticut (Steinly,

1984a, 1986, 1992), Illinois (Steinly et al., 1987), North Dakota (Harris and

Deonier, 1979), Ohio (Steinly 1978, 1984b), and Washington (Zack, 1979). In

most of the Nearctic investigations, habitats were delimited by vegetation type,

substratum conformation, and/or surface water abundance. While the ecology

of shore flies has received much attention during the last three decades, most

ephydrid ranges, habitat distributions, population and community characteris-

tics, and life cycle requirements remain unknown. In this paper, a new habitat

and locality record is reported for Ohio. The colonization of saline habitats in

Ohio and the distribution of selected shore fly species are discussed.

METHODS
Adult shore-flies were collected annually with a modified aerial sweep net

(Regensberg, 1977) from saline habitats and a freshwater creek at Rittman,

Ohio (Wayne Co.) and Beaver Creek, Amherst, Ohio (Lorain Co.), respec-

tively. The use of a fine mesh net with detachable bags (Regensburg, 1977)

reduced the probability of escape by very small species (Mathis, 1995). In the

field, adults were killed with ethyl acetate and debris was removed before

transporting the samples to the laboratory in petri plates. In the laboratory,

adult specimens were point-mounted and examined to ascertain reproductive

condition. Voucher specimens of field-collected material have been deposited

in the Miami University Insect Collection.

1 Received August 3, 1998. Accepted November 19, 2001

2 Miami University, Zoology Department, Pearson Hall, Oxford, Ohio 45056.
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RESULTS

For the first time, Glenanthe salina Mathis has been collected from saline

habitats in Ohio. These habitats contained an unidentified grass species,

Salicornia sp., and decaying vegetation. Gravid G. salina females were found

in all samples. All specimens were collected by B. A. Steinly.

Glenanthe salina Mathis

Wayne Co.: Rittman Salt Works, Chippewa Ck ,
40° 58 IN, 81°46.4'W, VI-27-1996, mud

at edge of Salicornia sp., 1 adult; VIII- 16- 1996, Salicornia sp., 4 adults; VIII-16-1996, edge of

pool over decaying filamentous algae, 6 adults; VI-27-1996, salt encrusted mud at edge of

Salicornia sp., 88 adults; VI-27-1996, shoreline rocks, mud, debris, 2 adults; VI-27-96, Broomgrass

and Salicornia sp. 9 adults; VI-27-96, salt marsh edge mud and Salicornia sp., 41 adults; VIII-

16-1996, decaying filamentous algae, 12 adults; VI-27-1996, salt marsh Salicornia sp, 15 adults

; VIII-16-1996, dry salt water seep Salicornia sp. cover, 1 adult; VIII-16-1996, dead filamentous

algae pool shore, 1 adult; IX-15-1997, mud shore edge of Salicornia sp., 1 adult; VIII-16-96, dry

salt seep with live and decaying Salicornia sp., 16 adults; IX-15-1997, mud at edge of Salicornia

sp., 82 adults; IX-15-1997, decaying vegetation, 1 adults; IX-15-1997, emergent Salicornia sp.,

25 adults; IX-15-1997, mud shore acid pool, 1 adult; IX-15-97, mud shore, 7 adults.

DISCUSSION

During the summers of 1996-97, G. salina and Psilopa girschneri von Roder

were collected from saline habitats at Rittman, Ohio (Wayne Co., Ohio). The

collection of G. salina is the first record of the species from an Ohio salt habi-

tat and the fourth in-land record reported. In a revision of the genus Glenanthe

(Mathis, 1995), G. salina had previously been reported from freshwater habi-

tats along Beaver Creek (Ohio) in 1977. Also, the newly described species has

been reported from saline habitats along the Gulf and Atlantic coasts of North

America and from a few in-land salt localities in Missouri and Nebraska (Mathis,

1995). Although G. salina and P. girschneri were found at Beaver Creek in

the late 1970s, attempts (by this author) to collect additional specimens from

the Lorain Co. locality during the last 20 years have been unsuccessful.

In 1979, the disappearance of G. salina and P. girschneri from the Lorain

Co. locality coincided with the decline in richness of the shore-fly community

from 70 to 5 species at Beaver Creek (Steinly and Deonier 1980). In all prob-

ability, the release of untreated sewage affluent from two point sources for

more than two years, contributed to shore-fly community decline. While dis-

charge of sewage affluent was unabated, the ephydrid community included

Allotrichoma simplex (Loew), Discocerina obscurella (Fallen), Hydrellia

griseola (Fallen), H.formosa Loew, and Scatella stagnalis (Fallen). The col-

lection of P. girschneri from the only other known Ohio population at Rittman

continued from 1975-97.

Although the saline habitats at Rittman were sampled intensively prior to

1973 (Scheiring and Foote, 1973), P. girschneri was not collected until 1975

(Steinly and Deonier, 1980). The absence of P. girschneri and G. salina in
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collections between 1972-74 and before 1996, respectively, suggests that the

richness of the shore-fly community at Rittman continues to increase. Addi-

tionally, the presence of Ephydra gracilis Packard suggests that the locality

has been colonized by a third shore-fly species within the last 100 years. At

the beginning of the 20th century, hypersaline brine was pumped from subter-

ranean salt domes and stored in lagoons. Commercial salt recovery has contin-

ued through 1997. Eventually, airborne drift and seepage of salt water contrib-

uted to the development of unique aquatic habitats that have been colonized

by endemic-regional and immigrant shore-fly species (Scheiring and Foote,

1973; Steinly and Deonier, 1980). In the cases off. gracilis and G. salina, the

closest known source populations are located at the Great Salt Lake (Utah)

and in central Missouri, respectively. The only known populations of G. salina

are more than four hundred miles west and east (i.e., coastal populations) of

Rittman. The nature of species dispersal, colonization and/or introduction is

unknown.

The collection of P. girschneri and G. salina from freshwater and saline

habitats suggests that these species have the capacity to exploit different re-

sources. The utilization of saline habitats that contain high ion concentrations

and the presence of both species at Beaver Creek suggest that marginal fresh-

water habitats contaminated with treated sewage may be colonized. Presum-

ably, treated sewage affluent contains ion concentrations that are not found in

uncontaminated surface water, but are similar to concentrations in saline habi-

tats.

Transient and long-term colonization by E. gracilis has been documented

in hypersaline habitats in Illinois and The Great Salt Lake, respectively (Steinly,

1987; Clark, 1976). In all probability, the colonization of salt habitats by small

shore-fly species has not been detected because long-term studies of aquatic

biodiversity have not been sustained. Also, the adoption of equipment (i.e.,

fine meshed sweep nets and methods that eliminate the escape of small spe-

cies) may provide the basis for the detection of shore-fly species that are intro-

duced or moving into saline and aquatic habitats.
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POPULATIONS OF NEPA CINEREA (HETEROPTERA:
NEPIDAE) FROM HYPOGEAN SULFUROUS WATER

IN THE LEPINI MOUNTAINS (LATIUM,
CENTRAL ITALY) 1

Gianluca Nardil Claudio Di Russo-*. Leonardo Latella
1*

ABSTRACT: Hypogean populations of Nepa cinerea from the sulfurous water of three caves of

the Lepini Mountains (Latina province. Latium, central Italy) are recorded Continuous (1997-

2000) observations of adults, all larval instars. and matings of this species in these caves exclude

the possibility that their presence there is accidental Hypogean populations of this species have

not been known until now, at least in Italy This water bug occupies the role of a top predator and

probably of a scavenger in these caves The fauna of these caves is of great conservation interest.

Nepa cinerea L. occurs in stagnant or slowly flowing water and is wide-

spread in the Palaeartic Region (Polhemus et al.. 1994, 1995). In Italy it has

been recorded from all regions except Sardinia, where it is replaced by a re-

lated species (Tamanini, 1979; Polhemus et al., 1994).

During recent biospeleological studies a population of this species was
found in the sulfurous water of a cave of the Lepini Mountains (Latina prov-

ince, Latium, Italy) (Di Russo et al. 1999; Latella et al., 1999). This discovery

is interesting because in Italy (cf. Servadei, 1967;Pesce, 1985) hypogean popu-

lations of the genus Nepa have not been known until now. Moreover, within

this genus only one stygobiotic species (N. anophthalma Decu, Gruia, Keffer

and Sarbu) is known, it being endemic in the sulfurous water of the Movile

cave (Romania) (Decu et al., 1994; Sarbu et al., 1995).

MATERIALS AND METHODS
The Lepini Mountains, approximately 40-90 km southeast of Rome, are

one of the mountainous districts that constitute the southern pre-Apennines of

Latium, and in total cover an area of about 80,000 hectares. They are com-
posed mainly of Cretaceous limestone belonging to the Latium-Abruzzi car-

bonate platform (cf. Montecchi, 1999). The agency of water has caused an

intense manifestation of karst phenomena, both epigean (dolines, etc.) and

hypogean (caves, swallow-holes, etc.) (cf. Montecchi, 1999). The cave fauna

is very rich, with eleven (ten species and one subspecies) endemic troglobitic

arthropods known (cf. Latella, 1995; Magrini, 1998; Latella etal., 1999). Very

interesting is also the presence, in the subterranean superficial environment,
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of the monospecific endemic family Crowsoniellidae (Coleoptera: Archoste-

mata) (cf. Lawrence and Newton, 1995).

Populations of N. cinerea have been found in three caves which are situ-

ated at a short distance from each other in the commune of Bassiano in the

southern slope of Mount Acquapuzza. The latter is composed of Cretaceous

light-brown limestone with dolomitic alternation (Piro 2000):

1) Cave without register number near the "Grotta di Fiume Coperto". This

little cave (maximum height 4-5 m, length 10 m approximately) has two en-

trances (one at ground level, at 20 m a.s.l., the other on the ceiling) and only

one room with earthen ground, which slopes to a large sulfurous pool with

overhanging stalactites. This pool has a variable width and depth and is very

probably connected with the water system of Cave 2, below. Proasellus coxalis

(Dollfus) (Crustacea, Isopoda, Asellidae) and Niphargus stefanellii Ruffo and

Vigna Taglianti (Crustacea, Amphipoda, Niphargidae) also have been found

in the water.

2) "Grotta di Fiume Coperto" (Lal361). The cave opens at 21 m a.s.l.,

approximately 30 m "downstream" from Cave 1 , above, has a horizontal struc-

ture and is 170 m long. A small entrance leads, after a few meters, into the

main gallery where there is a very slow flowing stream. The water forms a

series of small pools which differ in width and depth. The last one, located in

the terminal part of the cave, ends in a siphon. Most of the cave's water is

likely to be drained by the numerous sulphurous springs next to the cave en-

trance. The mean temperature of the cave's water is 14.4+0.5 °C; its most

important physicochemical parameter is the high level of hydrogen sulfide (7

mg/1) which allows for the development of sulfide-oxidising and methano mi-

cro-organisms (Di Russo et al., 1999; Latella et al., 1999). The aquatic fauna is

very rich: besides the above-said Crustaceans, there are many Protozoa,

Colurellidae indet. (Rotifera, Monogononta), Islamia sp. (Gastropoda,

Neotaenioglossa, Hidrobiidae), Dina lineata (O. F. Muller) (Hirudinea,

Arhynchobdellae, Erpobdellidae) and three species of Cyclopidae (Crustacea,

Copepoda) (Latella et al., 1999).

3) "Grotta della Cava" (La384). This cave opens at 30 m a.s.l., approxi-

mately 180 m southeast from Cave 2, above, from which it is largely separated

by a derelict quarry. It includes rooms with different characteristics: near the

entrance (an almost horizontal narrow cleft) there are rocks and landslide de-

bris, other rooms have active stalactites and some are periodically flooded as

indicated by water impressions on the walls and by typical cracks on thick

strata of mud. Nepa cinerea has been collected here in association with Islamia

sp., Hirudinea and Isopoda unidentified.

The above sulfurous springs underlying these caves are of strong biologi-

cal interest (Rivosecchi et al., 1975; Nardi, 1994) and are also the type locality

of Simulium pontinum Rivosecchi (Diptera, Simulidae), a species endemic to
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central Italy, and one of the few of this family with immature stages living in

very sulfurous water (cf. Rivosecchi, 1960; Nardi, 1994).

During surveys of these caves, observations on water scorpions were re-

corded (Table 1) and some specimens were collected. Most observations per-

tain to Cave 2, which has been studied for longer periods because of its notable

biospeleological interest (Di Russo et al., 1999; Latella et al., 1999). Some
adults and larvae were placed in a plastic aquarium (18x9x6 cm) in the dark to

study their behavior. The morphological study of the sampled specimens (pre-

served in authors' collections) has shown that they fall within the range of

variation of the species (Mazza, 1975; Polhemus et al., 1994).

RESULTS AND DISCUSSION
In the three caves described above, N. cinerea has been observed (Table 1)

in almost all months of the year. The observations of all larval instars, of ecdyses,

of remains of dead specimens and of matings exclude the possibility that the

presence of this species in caves is accidental, temporary or caused by drift. In

Cave 2, TV. cinerea has been observed along almost all of the length of the

stream, including its terminal part at approximately 170 m from the cave en-

trance. Our surveys have been carried out in the caves in a heterogeneous

manner (duration, number of participants and time dedicated to the water com-

munity), so quantitative information on the dimensions of the populations is

Table 1 . Observations of Nepa cinerea in the caves of the Lepini Mountains. 1

Date Cave 1 Cave 2 Cave 3

07/22/97

08/16/97

09/27/97

1 1/6/97

11/16/97

L
A

A
ALM
A

d

d ArLr

02/11/98

03/30/98

04/9/98

10/12/98

10/17/98

11/28/98

12/29/98

A

A

A
AL
AM
AL
AL
A
A

07/18/99

12/28/99 ALM
03/12/00

11/12/00

12/20/00

A
AL
AL

AL

AL d Ar

1 Abbreviations: A = adults; Ar = remains of adults; d = dried pools; L = larvae; Lr = remains of

larvae; M = matings; - = cave not visited; = no observations.
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unavailable. In any case, in Cave 2 an average of 8 specimens (adults or adults

and larvae) per visit have been observed. Matings were observed in April,

November and December, and very young larvae, at least, in October and

November; according to Tamanini (1979: 48 [translation from Italian]) in

epigean water the egg-laying "starting in April-May, according to the regions.

There is only one generation per year also in the warm regions". Our observa-

tions seem to suggest that the hypogean populations have a broader reproduc-

tive period; a similar behavior was also observed in captivity by Mazza ( 1 975).

Only a few observations (Table 1) are available for Cave 3 due to the tem-

porary nature of its aquatic habitats. Remains of an adult and of a mature lar-

vae were collected in a large pool as soon as it dried up (1 1/16/1997); some
adults (two in mating) and larvae were found (12/28/1999) in a large residual

pool (20 cm deep) with transparent sulfurous water; subsequently (12/20/2000)

the remains of an adult were found under a stratum of mud in a dried pool.

These observations suggest that during the dry periods in this cave this species

probably survives in the egg stage or takes refuge following the variations of

the water level in the microfractures and/or under the thick strata of mud. Here,

at least adults (some in captivity survived for two months until starvation)

evidently survive consuming reserve food energy (cf. Waitzbauer, 1978, as N.

rubra L.).

The species is a polyphagous carnivore (Tamanini, 1979), and in these

caves very likely feeds on numerous syntopic Crustaceans; Asellidae (Crusta-

cea, Isopoda), for example, are its usual prey (Mazza, 1975). In captivity an

adult coming from Cave 1 preyed on a Niphargus stefanellii, and an adult

coming from Cave 3 preyed on a conspecific larva, some Islamia sp. and prob-

ably also an unidentified Hirudinea. Moreover, in captivity a larva coming

from Cave 2 was observed to feed on a dead specimen of Dolichopoda

geniculata (Costa) (Orthoptera, Raphidophoridae) previously found in a pool

of the same cave. These observations suggest that N. cinerea occupies the role

of a top predator and probably of a scavenger in these caves.

On several occasions the ability of some captive adults to fly was assessed

by allowing the water of the aquarium containing them to evaporate naturally.

However the adults, despite having normal wings, never flew even if com-

pletely without water; rather, they hid in the mud.

This species is widespread in the epigean water of the Lepini Mountains

district (Nardi, 1994). It has also been collected in the sulfurous water springs

underlying Cave 2 (Di Russo and Nardi unpubl.), in the cold sulfurous water

of the nearly Vescovo Lakes (Pontinia, Latina, 3 m a.s.l.) and at Monticchio

(Sermoneta, Latina, 15 m a.s.l.) in fresh water that mixes with cold sulfurous

water (Nardi unpubl.). The species in Latium also is frequently found in the

sulfurous water of the Caldara di Manziana, Rome (Nardi, 1994) and in the

sulfurous warm waters of BagnidiTivoli, Rome (Issel, 1901a, 1901b; Wagner,
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1958, as N. sardiniensis Hungerford [misidentification]). This peculiar feature

of its ecology probably facilitated the colonization of the sulfurous water of

the Lepini Mountain caves. The specimens coming from these caves are often

covered with a whitish patina of sulfur (Di Russo et al., 1999 fig. 5) and with

reddish incrustations.

Considering the morphology of the entrances of the caves described above

and the reluctant flying attitude of the species (Mazza, 1975; Tamanini, 1979),

the hypogean colonization has probably occurred by larvae and/or adults that

immigrated (cf. Mazza, 1975; Waitzbauer, 1978) into the caves from the un-

derlying epigean springs, perhaps during strong reductions or disappearances

of their water flow such as have been observed during the last twenty years

(Rivosecchi et al., 1975; Piro, 2000; Nardi unpubl.). The environmental stabil-

ity, scarcity of competitors, abundance of prey, and the ecological tolerance to

sulphur of this species probably played a fundamental role in allowing a last-

ing colonization of this subterranean environment.
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NEW MAYFLY (EPHEMEROPTERA) RECORDS
FROM IDAHO 1

Gary T. Lester2 , W. P. McCafferty3 , Michael R. Edmondson4

ABSTRACT: Seven genera and 20 species of mayflies that had not previously appeared as either

published or thesis reports of Ephemeroptera from Idaho are recorded from that state for the first

time. Available collection data for all species and remarks on the significance of species records

are annotated. Some especially noteworthy newly reported Idaho species include Baetis alius,

Baetodes bibranchius, Camelobaetidius mexicanus and Pseudocloeon apache Certain of the

newly reported species, such as Baetis alius and Baetis notos, now appear more common in

Idaho than elsewhere.

Interest in using aquatic macroinvertebrates as indicators of water quality

has stimulated recent collections throughout the state of Idaho. For example,

since 1992, the environmental consulting firm of EcoAnalysts, Inc. has pro-

cessed over 7,000 Idaho macroinvertebrate samples, including over 3,500

samples from the Snake River and its tributaries in conjunction with sampling

by the Idaho Power Company, and over 3,500 from lakes, reservoirs, streams,

and rivers throughout the state in conjunction with sampling by the Idaho De-

partment of Environmental Quality. As to be expected, such collections have

yielded new state records of several species, among which are several of may-

fly species. Herein we report 20 species of Ephemeroptera from Idaho that

have not appeared in either the published literature or as part of Jensen's (1966)

unpublished and unconfirmed thesis records from the state. Annotations, also

included herein, will show that certain species constitute unexpected range

extensions or are notable for some other reason. The records also constitute a

significant contribution to the Mayflies of North America biodiversity and

inventory project being conducted at Purdue University.

All specimens reported herein are deposited at one of the following as

indicated by the acronym cited in the data: Aquatic Biology Associates,

Corvallis, Oregon (ABA); EcoAnalysts, Inc., Moscow, Idaho (EI); the per-

sonal collection of Dan Gustaffson, Bozeman, Montana (DG); the Orma J.

Smith Museum, Albertson College of Idaho, Nampa, Idaho (OJSM); and the

Purdue Entomological Research Collection, West Lafayette, Indiana (PERC).

Species records are presented below in alphabetical order by family, genus,

and species; locale data are given for each species alphabetically by county.

1 Received July 23, 2001. Accepted November 19, 2001

2 EcoAnalysts, Inc., 105 East 2nd Street, Suite #1, Moscow, ID 83843.

3 Department of Entomology, Purdue University, West Lafayette, IN 47907

4 Idaho Department of Environmental Quality, 1410 North Hilton, Boise, ID 83706
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AMELETIDAE
Ameletus suffusus McDunnough. Data: One larva, Latah Co, Strychnine Cr, VI- 17- 1992, G.

Lester (EI).

This is a poorly known species, known from very few collections (e.g., Zloty 1996).

The Idaho record extends its known range from Alberta, British Columbia, and Or-

egon.

AMETROPODIDAE
Ametropus ammophilus Allen and Edmunds. Data (all EI): Three larvae, Boise Co, Payette

R, IV-30-2000 and five larvae, Middle Fork Payette R, V- 1-2000, D. Gustaffson (EI); one larva,

Idaho Co, Salmon R at Slate Cr Boat launch, V- 1-2000, D. Gustaffson (DG).

Although expected, these records constitute the first actual reports of the family

Ametropodidae and genus Ametropus Albarda in Idaho. The relatively few records of

this species in California, Montana, Oregon, and Washington (e.g., Allen and Edmunds
1976) are apparently related to difficulty in sampling. This mayfly is an active swim-
mer and easily avoids commonly used Surber or Hess samplers. Idaho specimens were
captured in a large kicknet by rapidly traversing sandbars and agitating the substrate

(D. Gustaffson, pers. comm).

BAETIDAE
Acentrella parvula (McDunnough). Data (all ABA): Four larvae, Bannock Co, Portneuf R,

VII- 19-2000; four larvae, Bingham Co, Snake R near Blackfoot, VII- 18-2000 and 11 larvae,

Blackfoot R near Blackfoot; 25 larvae, Madison Co, Henry's Fork R near Rexburg, VII-27-2000.

In Idaho, this well-known and relatively widespread North American species ap-

pears to be limited to the southern portion of the state.

Acentrella turbida (McDunnough). Data (all OJSM): Fourteen larvae, Adams Co, BearCr,
IX-21-1999, S. Whitaker; 76 larvae, Boundary Co, Moyie R, IX-9-1998, K. Davis; 16 larvae,

Clearwater Co, Jim Ford Cr, VII-6- 1998, J. Paisano; 47 larvae, Custer Co, Salmon R, IX-9-1998,

K. Davis; five larvae, Owyhee Co, Clover Cr, VII-7-1998, S. Woodhead; eight larvae, Shoshone
Co, Deer Cr, VII-20-1999, C. Largeteau; 74 larvae, Twin Falls Co, North Fork Salmon Falls Cr,

VI-8-1998. S. Woodhead.

This is a widespread North American species that surprisingly had not been re-

ported from Idaho previously under any of its synonyms.

Acerpenna pygmaea (Hagen). Data (all EI): One larva, Camas Co, Little Smokey Cr, 0.5 mi
below Worswick Cr, VIII-24-2000, A. Mull; three larvae, Teton Co, Lava Cr, VIII-8-1994.

This represents the first report of the genus Acerpenna Waltz and McCafferty from
Idaho. In Idaho, the well-known and relatively widespread North American A. pygmaea
apparently occurs only in the southern portion of the state, and Idaho now represents

the westernmost edge of the known range of this species.

Apobaetis indeprensus Day. Data: one larva, Owyhee Co, Snake R, VII-20-1998, B. Alcorn,

R. Piston (EI)

This is a common western species, but its larvae are often overlooked because of

their small body size. The single specimen collected from Idaho was taken from a

marginal area of the Snake River with a diver-operated suction dredge at 1.0 m depth.
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Baetis alius Day. Data: 39 larvae, Bannock Co, Deer Cr, 0.5 mi upstream from Dempsey Cr,

VI-22-1998, B. Christenson (OJSM); one larva. Caribou Co, Boulder Cr, 0.5 mi above confluence

with Stump Cr, VII-21-1999, B. Christenson (OJSM); one larva. Clark Co, Threemile Cr, 0.8 mi

downstream from main rd, VI- 10- 1998, A. Schrot (OJSM); one larva, Clearwater Co, Little Moose

Cr, 0.25 mi upstream of mouth off USFS Rd 255, VII-29-1998, K Grabenstein (OJSM); three

larvae, Custer Co, Hell Roaring Cr, 2.1 mi up Hell Roaring Cr Rd from sign, VII-29-1998, S

Macy (OJSM); two larvae, Idaho Co, Papoose Cr. 1 mi upstream from Hwy 12, VIII-6- 1996, R

Weldert (EI); one larva, Lemhi Co, Wagonhammer Cr. 30 ft above Highway 93 crossing

Wagonhammer Cr, VII-21-1998, P Fluckiger (OJSM); 30 larvae, Owyhee Co, Jordan Cr near

Delamar Mine, VII-28-1998, S. Lindstrom, C. Robinson (EI).

This species, previously considered very rare in North America, where it had been

known only from California (Day 1954), appears to be scattered throughout much of

Idaho (the possible exception being the panhandle region). It has been found primarily

in 2nd to 4th order, cobble-bottomed streams and usually co-exists with the very com-

mon Baetis tricaudatus Dodds.

Baetis flavistriga McDunnough Data (all EI): six larvae, Shoshone Co, North Fork Coeur

d' Alene R, VIII-6- 1998, C. Roberts; one larva, Valley Co, Gold Fork R, upstream of Davis Lane

Bridge, VII-3-1998. R. Diaz

This is the second most reported baetid species in North America after B. tricaudatus

(McCafferty unpubl). Now Idaho, along with Utah, New Mexico, and Mexico repre-

sent its westernmost continental distribution (see McCafferty et al. 1997). In these

western fringe areas, B. flavistriga appears much less common than elsewhere in its

range.

Baetis notos Allen and Murvosh. Data: 15 larvae, Bonneville Co, Deep Cr, about 30 m from

confluence with Meadow Cr, VI-09-1997, S. Oveson (OJSM); 10 larvae, Caribou Co, Stump Cr,

VII-17-1996. B Christenson (EI); 305 larvae, Custer Co, Donkey Cr, 10 m above two track

crossing on Donkey Cr, VI-25-1997, M Meador (OJSM); five larvae, Idaho Co, Cottonwood Cr.

15 m upstream from Reservation Line Rd Bridge, VI-1 1-1998, E. Myers (EI) and one larva.

Papoose Cr, 1.0 mi upstream from Hwy 12, VII-06-1996, H Slubbers and nine larvae. Red Rock

Cr, Hwy 162S out of Nez Perce, VII-23-1997, D Cunningham (OJSM); one larva, Kootenai Co,

North Fork Coeur d' Alene R, at historical site 0.25 mi downstream of Bootjack Cr, VII-02-1996,

S. Collins (OJSM); two larvae, Owyhee Co, Lower Deep Cr, downstream from rd crossing. VII-

12-1995 (PERC) and two larvae, Bull Cr, 20 m above confluence with Sheep Cr, VII- 13- 1998, S

Woodhead (OJSM); eight larvae, Shoshone Co, Gold Cr, 0.5 mi upstream from USFS Rd 50 and

218 Jet, VII-30-1996, D. Call (OJSM); one larva, Washington Co, Crane Cr, 0.2 mi from N
Crane Rd (hike over hill to stream required), VI- 18- 1997, C. Stoehr (OJSM)

This widespread western species was common in warm, low-gradient, cobble-bot-

tomed streams.

Baetodes bibranchius McCafferty and Provonsha Data: two larvae. Payette Co, Snake R nr

River Mi 383, VII-7-1998, B Alcorn, R Piston (EI)

This is a highly noteworthy record both for the genus Baetodes Needham and

Murphy, which has not been previously reported in North America north of Arizona

and New Mexico, and the species B. bibranchius, which was previously known only

from Texas and Mexico (McCafferty and Provonsha 1993, Randolph and McCafferty

2000). The disjunct presence in Idaho would suggest a northern refugium and a more

widespread historical presence in the West during the Pleistocene. The species was

collected in a section of the Snake River that forms the state boundary between Or-

egon and Idaho.
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Camelobaetidius mexicanus (Traver and Edmunds) Data: One larva, Washington Co, Snake

R at River Mi 352, IX-9-1999, A Foster, K. Kitcheau (EI).

This is a considerable disjunction for this species, which previously has been known

essentially as a common Texas/Mexico species (see McCafferty and Randolph 2000).

It was collected on the Snake River only somewhat north of where the also-Texan/

Mexican species Baetodes bibranchius was collected (see above). A northern refugium

and a more widespread historical presence in the West are also suggested for this

species.

Paracloeodes minutus (Daggy). Data: eight larvae, Clearwater Co, Jim Ford Cr, 0.5 mi up-

stream from Hwy 11, IX- 10- 1997, M. Rayton (OSJM); four larvae, Owyhee Co, Jordan Cr, VIII-

12-1999, J. Pfeiffer (EI).

This species is widespread in the United States and Mexico. This belated discov-

ery of the species in Idaho is most likely due to its small size and the fact that it is often

missed by standard sampling methods. It is expected to be more common in Idaho than

is suggested by the two records given here.

Plauditus virilis (McDunnough). Data (all OJSM): five larvae, Cassia Co, Harrington Fork,

200 m upstream from Harrington Fork parking lot, VI- 1 1-1997 and 31 larvae, Cow Cr, 0.2 mi

downstream from Cow Gulch Spring, VI-18-1997, G. Jensen; 52 larvae, Twin Falls Co, Pole

Camp Cr, 300 m above confluence with Shoshone Cr, VI-5-1997, D. Bott and 15 larvae, Pole

Camp Cr, 400 m above confluence with Shoshone Cr, VI-5-1997 and 30 larvae, Shoshone Cr, 20

m upstream from rd approaching cr, VI-12-1997, D. Gentry.

This relatively common and well-known North American species finds its

westernmost range extension in Idaho. Elsewhere in the West, it has been known only

from Colorado, Mexico, and west Texas (McCafferty et al. 1993, Lugo-Ortiz and

McCafferty 1995, Wiersema and McCafferty 1998, Randolph and McCafferty 2000).

Pseudocloeon apache (McCafferty and Waltz). Data (all EI): seven larvae, Clearwater Co,

Miles Cr, VII-7-1998, E. Myers; one larva, Custer Co, Job Cr, VII- 14- 1998, S. Jensen; one larva,

Owyhee Co, Black Leg Cr, VII- 14- 1998, N. Misbach and one larva, Alder Cr, VII- 16- 1998, S.

Woodhead and one larva, Cottonwood Cr, VI-7-1998, S. Woodhead and two larvae, Columbet

Cr, VII-06-1998, S. Jensen; one larva, Twin Falls Co, Hopper Gulch, VI-26-1998, N. Misbach.

The species, which appears to prefer streams and rivers with warm summer tem-

peratures, is relatively well represented in Idaho. It has been known from Arizona,

Colorado, New Mexico, and Utah (in the Colorado River drainage) (McCafferty and

Waltz 1995, Durfee and Kondratieff 1997, McCafferty et al. 1997), but it is not known
from the Great Basin.

BAETISCIDAE

Baetisca lacustris McDunnough. Data: 35 larvae, Madison Co, Henry's Fork R at SR33
Bridge, IX- 16-2000, D. Gustaffson (DG)

This well known species represents the first of the genus Baetisca Walsh reported

from Idaho. In the West, Baetisca has also been very infrequently reported from Cali-

fornia, Nevada, Washington, and Wyoming (see e.g., Edmunds 1977, Baumann and

Kondratieff 2000).
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CAENIDAE

Caenis latipennis Banks Data (all OJSM): one larva, Elmore Co, Moores Cr, 1.6 mi from

intersection of rd crossing Upper Moores Cr, VI- 16- 1998, A. Felton; four larvae, Owyhee Co,

Rock Cr, 0.5 mi downstream from Triangle Rd crossing, VI-19-1996, B Morrison and one larva,

Deep Cr, 16.9 mi from Mud Flat Rd, VI-30-1998, E. Hausrath and one larva. Rock Cr, walk

along rd after private property (gate) for 0.75 mi, VI-17-1998, R. Diaz and 81 larvae Rock Cr, rd

to cr, directly below huge boulder, VI-17-1998, M. Hellhake and two larvae. Cow Cr, just after

Soda Cr & Cow Cr confluence. VI- 18- 1998, M. Hellhake; four larvae, Washington Co, Warm
Springs Cr, 4.5 mi N on Rock Cr Rd past Indian Hot Springs, VI-29-1998, M. Hellhake.

Based on its known distribution in the four states bordering Idaho on the east and

west (Provonsha 1990), this well-known and widespread species was expected in Idaho.

Caenis youngi Roemhild. Data: 12 larvae, Bonner Co, Hoodoo Cr, 2 mi downstream of

Clagstone Rd crossing, VII-1-1998, F. Dye (EI).

Considering the known distribution of C. youngi in Alberta and areas near to Idaho

within Montana and Wyoming (Provonsha 1990), it was expected in Idaho. Idaho now
represents the western edge of the known range of this species.

EPHEMERELLIDAE
Attenella delantala (Mayo). Data: 18 larvae. Boundary Co, Caribou Cr, 40 m above bridge,

VII-29-1994, B. Hoelscher and 15 larvae, Boulder Cr, 100 m upstream from gage station on Rd
1304a, VIII-30-1995, M. Olson (OJSM).

This western species has only been confirmed from California, Oregon and Wash-

ington previously (Allen and Edmunds 1961), and its presence in northern Idaho was

somewhat expected. The species remains moderately well-known, and in Idaho, it ap-

pears restricted to forested streams with cobble bottom and cool summer tempera-

tures.

HEPTAGENIIDAE

lronodes nitidus (Eaton). Data: 26 larvae, Shoshone Co, Prospector Cr, VII-12-1998 and

one larva. Mica Cr. VIII-13-1996, J. Gravelle (EI).

In Idaho, this northwestern species is limited to the Panhandle region in cobble-

bottom streams with cold summer temperatures. Jensen (1966) indicated that collec-

tions of this species from Oregon near the Idaho border suggested its presence in Idaho.

With respect to lronodes, Jensen (1966) had only seen unidentifiable larvae from Idaho.

LEPTOHYPHIDAE
Asioplax edmundsi (Allen). Data: 10 larvae, Ada Co, Boise R, near mouth, X-1998, T

Maret (EI).

This species, which has recently been confirmed only from Colorado and Utah

(McCafferty et al. 1993, McCafferty unpubl), appears to be limited to low-gradient

streams and rivers in the Snake River Plain in Idaho. Typical of the genus Asioplax

Wiersema and McCafferty throughout the Southwest and Mexico, it appears tolerant

of high sediment levels and warm summer temperatures.
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CONFIRMED RECORDS OF LEUCTRA VARIABILIS
AND ALLOPERLA USA IN MARYLAND

(PLECOPTERA: LEUCTRIDAE, CHLOROPERLIDAE),
WITH ADDITIONAL COMMENTS
ON THE FORMER SPECIES 1

Charles H. Nelson2 , Robert Hamilton IVM, Richard M. Duffield3

ABSTRACT: The status of Leuctra variabilis in Maryland is clarified. First time Maryland col-

lecting records of this species are reported. Earlier collecting records of L. variabilis in Maryland

are likely those of closely similar L. carolinensis. SEM photomicrographs of the male terminalia

of both species are provided A new state record for Alloperla usa is also reported.

Stark et al. (1986) originally recorded some 33 species of stoneflies from

Maryland. Duffield and Nelson (1990) subsequently published a checklist that

included some 58 species. Grubbs (1997) updated that listing by recording

some 36 additional species as new for this state bringing the total of stonefly

species to 95. More recently Grubbs and Stark (2001) increased this number

by two species of Perlesta. The objective of this note is to clarify the status of

Leuctra variabilis in Maryland, previously reported as new for this state by

Grubbs (1997), and add a record for Alloperla usa.

1. Leuctra variabilis Hanson: CHARLES County, Bog in powerline right of way (76°54'N,

38°34'W), Road off Piney Church Road, north of Brice, 2 - 3 miles south of St. Charles, 14

males, 9 females November 11, 1997 (R. M. Duffield); PRINCE GEORGES County, Suitland

Bog (76°55'N, 38°51"W), 10 males, 10 females, November 10, 1995 (R. M. Duffield), Suitland

Bog, 6 males, 18 females, December 9, 1995 (R. M. Duffield).

In Maryland this species is present in the transition zone from the Pied-

mont to the Atlantic Coastal Plain Physiographic Province and has been found

in close association with bogs containing the widespread purple pitcher plant,

Sarracenia purpurea Linnaeus. At a time of year when other insects are scarce,

autumn or winter occurring stoneflies may be a useful prey item. Examination

of these plants at the Prince Georges County, Suitland Bog site on January 15,

2001 revealed 19 specimens of S. purpurea containing 40 trapped adult repre-

sentatives of L. variabilis: 9 males, 18 females, 13 undetermined sex.

Grubbs (1997) included L. variabilis among his new records for Mary-

land. However, Grubbs recorded collecting this species in the spring, whereas

our records and previous collecting records of this species in other states indi-

1 Received September 20, 2001. Accepted November 7, 2001.

2 Department of Biological and Environmental Sciences, The University of Tennessee at

Chattanooga, Chattanooga, TN 37403, U.S.A.

3 Department of Biology, Howard University, Washington, D. C. 20059 U.S.A.

4 Present Address: Department of Ecology, Evolution and Natural Resources, Rutgers Univer-

sity, New Brunswick, NJ 08901, U. S. A.
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cate that L. variabilis is an autumn species (Hanson, 1941, Masteller, 1996,

Harper and Harper, 1997). To clarify this inconsistency, material was collected

on June 13, 1998 from five streams in Garrett County, Maryland that were

reported by Grubbs (1997) at that time of the year as being collection sites for

L. variabilis. We did not find L. variabilis, but three species of Leuctra were

collected: L. carolinensis Claassen, L. duplicata Claassen, and L. ferruginea

(Walker). Leuctra variabilis and L. carolinensis were considered by Hanson

(1941) to be closely similar species and Harper and Harper (1997), based on

the beaded apical margins of the seventh tergal basal process and distribution

of setae in the membranous region of the seventh tergite, placed them together

in the "tenuis" species group. They differ, however, in that the seventh tergal

basal process of L. variabilis gradually narrows to a somewhat truncate apical

margin (Fig. 1, Tp), although as Hanson (1941) notes this feature is somewhat
variable, and the paraprocts are only slightly curved (Fig. 2, Pp), whereas in L.

carolinensis the apical margin of the seventh tergal process appears somewhat
broadly trilobed (Fig. 3) and the curvature of the paraprocts is more pronounced

(Fig. 4). Based on the preceding information we consider it likely that Grubbs'

(1997) collection records of L. variabilis were actually L. carolinensis.

Our collecting records for the latter species at the Garrett County sites are as follows : Big

Muddy Creek, 2 males, 2 females, (R M Duffield); Mill Run, 1 female, (R. M. Duffield); Junc-

tion of Little Laurel Run and Jennings Road, 6 males, 12 females (R. M. Duffield); Tolliver Run,

8 males, 18 females (R. M. Duffield), Bull Glade Run, 29 males, 29 females (R. M. Duffield).

2. Alloperla usa Ricker: GARRETT County, Little Laurel Run, 1 male, 2 females, June 13,

1998 (R. M. Duffield).

Grubbs (1997) observed that this species had been collected in West Vir-

ginia, Virginia and Pennsylvania and listed it as one of 55 species that would

likely be found in Maryland as well.
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SCIENTIFIC NOTE

A NEW NAME FOR THE BEE SUBGENUS STENOSTYLUS
(HYMENOPTERA: ANDRENIDAE)*

J. S. Ascher2 , S. Patiny3

The Palearctic bee genus Panurgus Panzer is the most abundant panurgine genus in north-

ern Europe. The 31 currently recognized species (Patiny and Gaspar, 2000) are entirely black

oligoleges of Asteraceae. Patiny (1999b: date of publication 30 September 1999) divided Panurgus

Panzer into four subgenera, of which three were newly erected: Euryvalvus (two species),

Pachycephalopanurgus (six species), and Stenostylus (two species). The 21 remaining species

were placed in the nominate subgenus, Panurgus. Although Patiny had earlier in the same year

(Patiny, 1999a: date of publication 30 July 1999) used the names Euryvalvus, Pachycephalo-

panurgus, and Stenostylus in connection with a study of phylogenetic relationships among sub-

genera of Panurgus, no descriptions or type designations were provided and the names were at

that time nomina nuda. Thus, Euryvalvus, Pachycephalopanurgus , and Stenostylus date from

Patiny (1999b) and not Patiny (1999a). Patiny and Gaspar (2000) discussed the distribution of

Panurgus (Stenostylus) in a biogeographic study of Old World panurgines, focussing on

Morocco.

Unfortunately, the genus-group name Stenostylus is preoccupied, having been previously

proposed for an Andean subgenus of the landsnail genus Drymaeus Albers (Mollusca: Gastropoda).

The following replacement name is proposed for Stenostylus Patiny:

Panurgus (Micropanurgus) Patiny, NOMEN NOVUM
Panurgus (Stenostylus) Patiny, 1999b: 317. Type species: Panurgus ovatulus Warncke, 1972, by

original designation. Nomen pracoccupatum [non Drymaeus (Stenostylus) Pilsbry In Tyron

and Pilsbry, 1898: 184 (Mollusca: Gastropoda)].

Etymology: The new subgeneric name combines the prefix Micro-, which refers to the

small size of both included species, with the generic name Panurgus.
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A SUCCESSFUL METHOD FOR MATURING
PHYTOPHAGOUS ALPINE FLIES (DIPTERA:

ANTHOMYIIDAE) 1

Ronald E. Abbott2

ABSTRACT: Larvae of alpine flies in genus Botanophila Lioy (Diptera: Anthomyiidae) were

collected from inflorescences of Saussurea weberi Hulten (Asteraceae) and subjected to a staged

temperature treatment which successfully induced pupation, then adult emergence.

A problem of identification of many insects having complete metamor-

phosis is the recognition of different sexual or reproductive forms, or life stages

as belonging to the same species. In many groups of insects, the adult form is

often required to determine species. Moreover, in many taxa including Diptera,

male specimens are essential for providing reliable identification (G.C.D.

Griffiths, comm.).

Saussurea weberi Hulten (Asteraceae) is a rare alpine calciphilic thistle in

the sunflower family, endemic in Colorado, USA, mostly to the Mosquito Range

in the central part of the state. A significant aspect of its biology is the relation-

ship with two species of flies whose larvae regularly predate up to 70% of fruit

and seed while still in the flowering head. This degree of predation before seed

is dispersed may seriously depress the rate of sexual reproduction within plant

populations. Knowing the identity of these flies would contribute to a better

understanding of the population dynamics of the plant, and in turn to its con-

servation.

In 1995 maggots from heads of S. weberi were successfully reared to adult-

hood (Abbott, 1998) and identified as belonging to two closely related and

possibly undescribed species of Botanophila Lioy (Diptera: Anthomyiidae)

(G.C.D. Griffiths, comm.). Following is a description of the method used to

mature these flies which might be applicable to the rearing for identification of

other alpine/boreal phytophagous Diptera.

METHODS AND RESULTS

An Admiral 2.2 ft3 refrigerator (model USK02004) was first modified to

create a freezer capable of maintaining temperatures close to ca -4°C (24°F),

this being the mean minimum soil temperature at ca 15cm (6 in.) expected at

the Kobresia-dominaled site from which maggots were taken (Marr, 1967).

Modification was accomplished by detaching the thermostat sensor bulb from

the cold plate and moving it a few mm away.

1 Received April 20, 2001. Accepted May 23, 2001.

2 Post Office Box 1431, Greeley, Colorado, USA, 80632-1431.
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Inflorescences of 5. weberi were collected on September 3, 1995 at Horse-

shoe Cirque in the Mosquito Range (39° 07' 38" N lat. by 106° 10' 00" W
long., elevation 3755 m), approximately 21 km (13 mi) west of Fairplay, Colo-

rado, USA.
About two dozen intact inflorescences were put in a 16 oz. mason jar with

its lid loosely screwed on, and this immediately placed in a portable cooler

with ice. After a 4 hr trip to the laboratory, the mason jar was transferred

directly to an ordinary kitchen refrigerator. By this time, some maggots al-

ready had left inflorescence heads and fallen to the jar bottom. Over several

days 121 maggots thus issued from heads. A few times each day, emerged

larvae were transferred to moist vermiculite in a second 16 oz. jar, where upon

they burrowed at once beneath the surface and pupated.

Pupae in the second jar were subjected to the following temperature treat-

ment:

A) 20 to 22°C constantly for 2 weeks

B) 20 to 22°C in daytime, 1 to 4°C at night for 5 days

C) 4°C in daytime, 1°C at night for 3 weeks

D) -6 to -2°C constantly for 28 weeks, 6 days

E) repeat of C, B and A, in that order.

For the cold treatment of stages B, C and E, the mason jar was placed

unenclosed, with its lid loosely screwed on, in an ordinary kitchen refrigera-

tor. For stage D, in order to dampen temperature fluctuations, the mason jar

with loose lid was first packed in dry vermiculite inside a 4500 cm^ capacity

styrofoam shipping box, which itself had a lid penetrated by air holes. This

box was then placed in the Admiral refrigerator. Without opening the door of

the Admiral refrigerator, the temperature within was checked a few times each

day using an electronic thermometer attached by wire to a sensor probe inside.

The refrigerator was opened and adjusted every few to several days to main-

tain close to -4°C.

At the end of stage E, a total of twelve adult flies of both sexes had emerged

over a span of 8 days. These were removed from the jar as they emerged,

killed and point-mounted.

DISCUSSION

It is unknown whether or not the 10% emergence rate observed reflects

that which normally occurs in the alpine. It is likely, however, that this low

observed emergence rate was a result of accumulation of fat reserves by many
larvae insufficient to allow survival through the pupation process.

Neither is it known whether or not the procedure can be modified to in-

crease that 10% rate in order to obtain more adult specimens, or speeded up by

foreshortening one or more stages of the temperature treatment. It might be

simplified, though, by allowing maggots to emerge from plant parts and fall

directly onto the vermiculite within which pupation would proceed (G.C.D.
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simplified, though, by allowing maggots to emerge from plant parts and fall

directly onto the vermiculite within which pupation would proceed (G.C.D.

Griffiths, comm.).

Perhaps the most critical aspect of this procedure is the timing of the col-

lection of larvae from the field. If collection is made too early, maggots might

not have time to attain a state of physiological preparedness to allow pupation

to proceed at all; if collection is made too late, maggots will have already

emerged from heads on-site, dropped to the soil and pupated.

Temperature certainly provides important environmental cues to these par-

ticular alpine flies throughout their maturation process.
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THRINAXORIA PAYNEI, A NEW SPECIES OF
PACHYDESMININE MILLIPED FROM GEORGIA

(POLYDESMIDA: XYSTODESMIDAE) 1

Rowland M. Shelley^

ABSTRACT: Thrinaxoria paynei, n. sp., is described from 28 males, 32 females, and three juve-

niles collected at Perry, Houston County, Georgia. It is a member of the tribe Pachydesmini and

is distinguished by the narrowly segregated tibial process and solenomere, which are parallel and

bisinuate.

The southeastern Coastal Plain is the area of concentration of the tribe

Pachydesmini (Polydesmida: Xystodesmidae). It comprises three genera:

Pachydesmus Cook, with two species, one east and one west of the Missis-

sippi River; Dicellarius Chamberlin, with five species, primarily in the Coastal

Plain but also extending northward into the Ridge and Valley, Appalachian

Plateau, and Blue Ridge Physiographic Provinces; and Thrinaxoria Chamberlin

and Hoffman, with two species, one ranging from western Alabama to eastern

Texas, and one extending from southeastern Tennessee and southwestern North

Carolina to southern Georgia (Hoffman 1958; Shelley 1984a, 1990; Stewart

1969). The two southernmost records that I (Shelley 1984a) cited for T. bifida

(Wood), in southern and central Georgia, are disjunct from the bulk of the

range some 216 km (135 mi) to the north. A reexamination shows that the

southernmost specimen, from Dougherty County, Georgia, is indeed T. bifida,

but that from central Georgia, from Perry, Houston County, is clearly an unde-

scribed species, which I put on record here. It is one of two localized xysto-

desmid species in central Georgia, the other being Sigmoria (Cheiropus) persica

(Hoffman) (tribe Apheloriini), in Peach, Houston, Crawford, and Taylor coun-

ties (Shelley 19846, Shelley and Whitehead 1986). I thank J. A. Payne, the

collector of the specimens, and R. L. Hoffman, for recognizing them as new
and bringing them to my attention.

Thrinaxoria paynei, NEW SPECIES
Fig. 1

Type specimens. Male holotype and 11 female paratypes (Virginia Museum of Natural

History collection [VMNH]) collected by J. A. Payne, 1 1 December 1983, from Perry, Houston

County, Georgia. Paratypes (VMNH) taken by same collector at same site as follows: one male

on 26-28 December 1982; 26 males, 22 females, and 3 juveniles on 29 April 1984. Four male

paratypes deposited in the North Carolina State Museum of Natural Sciences.

1 Received November 13, 2001; Accepted December 8, 2001.

2 Research Laboratory, North Carolina State Museum of Natural Sciences, 4301 Reedy Creek

Rd., Raleigh, North Carolina 27607; email <rowland.shelley@ncmail.net>
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Diagnosis. Distinguished by the narrowly segregated, parallel, and bisinuate

tibial process and solenomere, and the basally broad, elongate prefemoral pro-

cess.

Holotype. Length 25.2 mm, maximum width 4.9 mm, W/L ratio 19.4%

Head capsule smooth, polished; epicranial suture indistinct. Antennae reaching back to 3rd

tergite, becoming progressively more hirsute distad, with four apical sensory cones, first

antennomere subglobose, 2-6 clavate, 7 short and truncate; relative lengths of antennomeres

2>5>3=4=6>1>7. Genae not margined laterally, ends broadly rounded and projecting beyond

adjacent cranial margins Facial setae as follows: epicranial 2-2, interantennal 1-1, frontal 1-1.

genal not detected and presumed absent.

Terga smooth, polished. Collum moderately broad, ends produced slightly beyond those of

following tergite. Paranota moderately declined, continuing slope of dorsum; anterior corners

Fig. 1. Thrinaxoria paynei, left gonopod of holotype, medial view. Scale line = 0.50 mm
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rounded to blunt, caudolateral corners acute and slightly produced on segments 2-17. Peritremata

thin and inconspicuous, ozopores located in caudal halves, opening laterad.

Sides of metazonites finely granular, without noticeable grooves or impressions; strictures

sharp, distinct. Gonapophyses long, considerably elevated above coxae of 2nd legs. Pregono-

podal sterna flattened and glabrous, that of segment 6 depressed to accommodate apices of

gonopodal telopodites. Postgonopodal sterna flattened and unmodified, glabrous, caudal mar-

gins sublinear. Coxae without projections; prefemora without ventrodistal spines on first four

segments, spines present on legs of segments 5-18; tarsal claws curved on all segments. Hypoproct

broadly rounded; paraprocts with margins distinctly thickened.

Gonopodal aperture ovoid, not indented anteriolaterad, margins flush with metazonal sur-

face. Gonopods in situ extending forward over 6th segment in subparallel arrangement, apices

overlapping. Gonopod structure as follows (Fig. 1): coxa of normal size and configuration, with

tubercle-like apophysis on ventral surface giving rise to two macrosetae. Prefemur long and

narrow, with hairs along entire caudal margin; prefemoral process elongate and narrow, rela-

tively broad basally, narrowing distad to acuminate tip, angling across stem in subbisinuate con-

figuration. Acropodite with solenomere and tibial process narrowly segregated, relatively long

and subparallel, gently bisinuate. Prostatic groove running along medial surface of prefemur,

crossing to lateral side at base of solenomere.

Female paratype. Length 21.8 mm, maximum width 4.3 mmm, W/L ratio 19.7%. Agreeing

closely with holotype in somatic features except paranota more strongly declined, giving appear-

ance of more highly arched body. Cyphopods in situ with openings of valves visible in aperture.

Valves subequal, margins raised creating central depression. Receptacle small and subtriangular,

located mediad to valves.

Male paratypes. The male paratypes agree closely with the holotype, except the prefemoral

process angles more strongly across the telopodite stem in some individuals.

Ecology. The holotype was encountered on moist pavement in a residential section of Perry;

paratypes were collected on asphalt and concrete streets.

Distribution. Known only from the type locality.

Remarks. This species is named for J. A. Payne, who has collected many
interesting millipeds in the southeast. Most of the specimens were collected in

December, which suggests that more Coastal Plain xystodesmids await dis-

covery in Georgia in the cooler months of the year, when few collectors are

active.
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BOOK REVIEW

HANDBOOK OF VEGETABLE PESTS. John L. Capinera. 2001. Academic

Press. 729 pp. Includes 15 pages of color identification plates, over 600

detailed b&w line drawings, a glossary, and extensive references. $150 hard-

cover.

This first edition of the Handbook of Vegetable Pests is just what consultants, producers and

agribusiness professionals working with vegetables in the Mid-Atlantic have been requesting for

years. It is intended as a desk reference for professionals in agriculture, including entomologists,

horticulturists, cooperative extension personnel, crop consultants and members of the agrochemi-

cal industry. Although the author states that it was not directly written for producers, I believe most

vegetable producers would find it easy to use and welcome it as an addition to their reference

materials. As an integrated pest manager, I especially appreciated the author's introduction where

he first addresses the characteristics of major vegetable crops and then discusses the frequency of

pests among major orders. This plant-insect connection is often missed in reference publications.

One minor criticism is the absence of a section on host plant resistance on bioengineered crops in

the introductory section on pest management practices. A discussion of these control strategies

should have been included to provide a more complete and up to date section

The overall arrangement of the book is excellent and demonstrates the author's understand-

ing of the audience for this publication The guide to pests arranged by vegetable crops provides a

very complete listing and will be used extensively by field personnel. The majority of the publica-

tion is devoted to categorizing key pests of major vegetable crops according to their order and

family. It also provides profiles on the appearance, life history, and management of the major insect

pests. A good addition to this section would be a listing of the major beneficial insects according to

order and family. The author has done an outstanding job in the organization and accuracy of this

section. At a quick glance, the user of this reference manual can easily learn how to identify the

correct order and family for all the key insect pests of vegetable crops. It is also a great tool for

learning about related species. In addition to a reference manual, I can see this handbook being

used for extension training programs for consultants and certified crop advisers The appendices

provide a good source of simple keys to important groups of pests; additional sources of informa-

tion on vegetable pests; and scientific and common names of crop plants In future editions, it

would be nice to see appendices of major beneficial organisms and the pests they are known to

attack.

The text is well illustrated with hundreds of easy-to-use line drawings and a nice series of

color plates for ease of insect pest identifications. Although a little pricey, this publication is a must

for anyone with an interest in vegetable production and the management of insects attacking the

major vegetable crops in North America.

Joanne Whalen, Extension IPM Specialist

Department of Entomogy, University of Delaware
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BOOKS RECEIVED AND BRIEFLY NOTED
KATYDIDS AND BUSH-CRICKETS. REPRODUCTIVE BEHAVIOR AND
EVOLUTION OF THE TETTIGONIIDAE. Darryl T. Gwynne. 2001 . Cornell

University Press. 317 pp. Cloth $42.50.

An important contribution to our knowledge of the biology of this group of insects, the

Tettigoniidae. The several chapters treat subjects such as biology and diversity, life cycles, ecol-

ogy, mating patterns and courtship or nuptial feeding, sexual selection, communication, and evolu-

tion of sexual differences. Of particular interest to members of the American Entomological Soci-

ety (AES) are the acknowledgments of the many contributions of AES members Dr. Dan Otte,

Academy of Natural Sciences, Philadelphia, and Dr. David Rents, formerly of the Academy and

currently with CSIRO in Australia

GROUND BEETLES OF CONNECTICUT (Coleoptera: Carabidae). AN AN-
NOTATED CHECKLIST. W.L. Krinsky &M.K. Oliver. 2001. Bulletin #1 17.

State Geological & Natural History Survey. Soft cover 308 pp. Order from
DEP Store, 79 Elm St., Hartford, CT 06106-5127. $25.95 plus $4.75 shipping.

More than a simple checklist, for many of the 362 species included, there is a brief descrip-

tion, habitat preferences, and, for all species, a map showing counties of record.

INSECTS ON PALMS. Forrest W. Howard et al. 2001. CABI Publishing,

Wallingford, UK with offices in NYC. 400 pp. Hard cover. $120.00.

This book reviews the interrelationships between palms and insects. Host plants, distribution

and bionomics of representative insects are discussed according to their feeding sites on palms.

Host and distribution records for the most extensively represented insect families on palms are

tabulated. Pest management and field techniques are also covered.
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TAXONOMY OF THE SPECIES OF THE LACHESILLA
RENA COMPLEX (PSOCOPTERA: LACHESILLIDAE) 1

Edward L. Mockford^

ABSTRACT: The Lachesilla rena species complex is diagnosed. A unique character within the

genus, antero-posterior division of the male clunium into two regions, is noted and names are

proposed for the two regions. The five species in this complex are described with four of them

named as new. A key to the species is included.

The Lachesilla rena species complex is a small subgroup of the L.

pedicularia group of Garcia Aldrete (1974). That author illustrated some of

the species of this complex but mislabeled some of the undescribed ones as L.

rena Sommerman. Mockford (1993 Figs. 214, 660, 661) also erred in assign-

ing males of other species of the complex to L. rena. Garcia Aldrete (1996)

again included several species under the name L. rena. Such errors are under-

standable in retrospect. It is necessary to examine numerous specimens before

one becomes convinced that particular constellations of characters signify spe-

cies. The problem of species recognition is rendered more difficult where as-

sociation of the sexes is not obvious. This problem is discussed below. The

present paper gives diagnoses, distribution records, and a key to the five spe-

cies now known to be included in the complex, four of which are new and are

herein named and described.

This complex includes species in which adults are fully winged. The fore-

wing (Figs. 2, 8, 14, 20, 27) is patterned with spots at or near the marginal ends

of several veins. The male clunium is unique for the genus, being completely

divided into a basal semi-ring, here termed basiclunium (Fig. 1, bcl), and a

distal quadrate piece, here termed distoclunium (Fig. 1, del). The basiclunium

articulates on each side with the hypandrium and the distoclunium articulates

distally with the epiproct medially and the paraprocts laterally. The male

epiproct bears a single slender, asymmetrical appendage directed forward over

the dorsal abdominal surface. The male paraproctal processes are large, hook-

like, and well sclerotized. The ovipositor valvulae consist of a single append-

age on each side. The female ninth sternum is sclerotized only on its hind

margin, and the sclerotized region does not include the spermapore. The
subgenital plate is decidedly bilobed on its hind margin.

Closest relatives to the L. rena complex are found in South America. A
small complex in Colombia, Venezuela, and Peru represented by the described

species L. aldretei Badonnel (1986:209), L. trujillensis Garcia Aldrete

(1995:25), and L. veneper Garcia Aldrete (1997:221) has a double male

epiproctal process. An undescribed species from southern Brazil has a single

long male epiproctal process, but in none of the South American forms is the

1 Received December 8, 2001 Accepted January 31, 2002.

^ Department of Biological Sciences, Illinois State University, Normal, IL 61790-4120.
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male clunium divided into anterior and posterior regions, and all of them lack

wing spotting.

MATERIALS AND METHODS

Descriptions are based on examination of the following numbers of adult

specimens: 93 L. rena, including two male topotypic paratypes, 15 L. huasteca

n. sp., 32 L. otomi n. sp., 14 L. anahuacensis n. sp. and 5 L. yucateca n. sp.

Illustrations were made with the aid of a drawing tube (body parts) and micro-

projector (wings). Measurements (expressed in \\m) were made on slide-mounted

parts with a filar micrometer. Color descriptions are based on observations

through a dissecting microscope with direct light on specimens preserved in

80% ethyl alcohol for various periods of time.

Abbreviations are as follows: FW = forewing, HW = hindwing, F = hind

femur, T = hind tibia, tl = hind first tarsomere, t2 = hind second tarsomere,

tlct = number of ctenidia (comb-based setae) on hind first tarsomere, fl-f3 =

first-third flagellomeres, 10 = least distance between compound eyes, d = lat-

eral diameter of a compound eye in either dorsal or anterior view, P4 = distal

segment of maxillary palpus.

Holotypes and allotypes of the new species will be deposited in the Illinois

Natural History Survey, Champaign, IL (INHS), and the Institute of Biology,

Universidad Nacional Autonoma de Mexico, Mexico City (IBUNAM).
Paratypes will be placed in the above institutions and in the author's collec-

tion, currently housed in the Department of Biological Sciences, Illinois State

University, Normal, IL (ELM).

Association of Sexes and Color Description

Where closely similar species overlap in their distribution and occur in the

same habitats, the problem of association of sexes becomes difficult. Whereas

L. rena in southwestern United States and southern Texas is found to the north

of all of the other species, the four others overlap broadly in Mexico. Associa-

tion of the sexes of L. yucateca is obvious on the basis of color and shape of

the wings (see descriptions, below). In both sexes of L. anahuacensis, spotting

on the forewing is restricted to the ends of veins M2, M3 and Cula. The sexes

distinguished thus were found together at two biotopes. The most difficult

problem involved the two species L. huasteca and L. otomi, which are distin-

guished only on genitalic characters. The finding of both sexes of L. huasteca

together in the Maricao Forest, Puerto Rico, was of primary importance in this

association. Associated as indicated below, the sexes of L. huasteca were found

together in three biotopes, and those of L. otomi were found together in four

biotopes.

All characters noted above for the complex apply to all of the included

species and are not repeated in the descriptions. Except for differences in wing
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markings, a single color pattern is shared by both sexes of all of the species

(but note exception, below, for L. yucateca n. sp.). Variation from this pattern

appears to be attributable primarily to age at preservation and nature or dura-

tion of preservation. The pattern is described here, and only departures from it

are noted in species descriptions.

Color. Compound eyes black. Ocelli colorless. Remainder of head creamy yellow marked

with pale brown: a broad brown band along midline of vertex from hind margin to ocelli, a

brown spot bordering each eye medially, a narrow brown ring around each ocellus, a brown spot

on frons before median ocellus, brown chevrons on postclypeus. P4 brown, darker than remain-

ing segments. Antennae pale brown. Thorax pale brown; legs somewhat paler brown. Wings
clear except for markings as noted for each species. Abdomen: preclunial segments creamy yel-

low, each with a purplish brown transverse band of subcuticular pigment across tergum, not

extending to sternum. Genital segments pale brown.

Lachesilla huasteca, NEW SPECIES

Diagnosis. Body color as noted. Length: greatest width of forewing ca.

2.86. Male epiproctal process nearly twice as long as width of distoclunium,

acuminate and curved leftward at apex. Female subgenital plate shallowly bi-

lobed apically, its median region set off by pair of marks in form of reversed

parentheses.

Color. As noted above for the complex, differing in following details: forewing (Fig. 2)

with Rl darkly marked along distal margin of pterostigma; brown distal spots along veins R2+3
and R4+5 not touching the veins; spots present along hind margin of vein Cul from its basal

separation from M to its distal branching; spots present along hind margin of vein Cu2 in its

distal half; bands of preclunial abdominal segments more reddish brown than indicated above.

Male structural characters. Forewing (as in Fig. 2): Rl rounded at distal end of pterostigma

Rs-M junction ca. half-length of preceding Rs segment; cell Cula not quite as high as wide.

Hypandrium (Fig. 3) with claspers short, curved slightly outward and flanked their entire length

by the rounded paraphallic pads (Fig. 3, par). Phallic apodeme (Fig. 3) short and wide; arms

curved, somewhat less than half-length of stem. Epiproct (Fig. 4) with appendage very long,

without denticles, the acuminate tip pointing leftward. Paraproct (Fig. 4) with slender process

slightly bent distally, truncate at tip with a minute seta arising from tip (Fig. 5); sensorium with

9-10 trichobothria on basal rosettes (n = 2 individuals, 4 sides, one with one trichobothrium

lacking basal rosette) or 11-12 trichobothria on basal rosettes (n = 1 individual, 2 sides), plus

single long peripheral seta.

Male measurements. FW =1317, HW damaged, F = 246, T = 488, tl = 15 1 , t2 = 74, t let =

15, fl = 168, f2 = 126, f3 = 123, IO = 234, d = 80, IO/d = 2.93.

Female structural characters. Forewing (Fig. 2) as described for male Subgenital plate

(Fig. 6) with bilobed median region of relatively low relief; margin between lobes not heavily

sclerotized; middle region of plate delimited by two externally concave curved lines; other than

these lines, no interior thickening visible on plate Ovipositor valvula (Fig. 7) with hind margin

emarginate, apex bluntly rounded. Paraproctal sensorium with nine trichobothria on basal ro-

settes and one lacking basal rosette (n = 3 specimens, 6 sides).

Female measurements. FW = 1273, HW = 1024, F = 247, T = 443, tl = 153, t2 = 80, tlct =

10, fl = 123, f2 = 83, f3 = 83,10 = 246, d = 71, IO/d = 3.46.

Material Examined. Types: Mexico: Veracruz: 8 km S of Tecolutlaon Gulf shore, 26 June

1962, beaten from low strand vegetation containing many dead leaves, coll. EL Mockford,
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Figs. 1-7. Fig. 1. Lachesilla rena Sommerman. Male, clunium, epiproct, and paraprocts (bcl =

basiclunium, del = distoclunium). Figs. 2-7. L. huasteca n. sp Fig. 2. Female, forewing. Fig. 3.

Male, hypandrium and phallic apodeme, scale of Fig. 4 (par = paraphallic pad). Fig. 4. Male, dis-

toclunium, epiproct, and right paraproct. Fig. 5. Male, paraproctal process. Fig. 6. Female, sub-

genital plate. Fig. 7. Female, left ovipositor valvula. Scale bars = 0. 1 mm unless noted otherwise.



Vol. 113, No. 3, May & June, 2002 153

holotype Cf
, paratype 9 (ELM No. 2022, INHS); same locality and date, beaten from coconut

palm leaves, coll. F. Hill and E.L Mockford, 1 Cfparatype, 9 allotype (ELM No. 2023, INHS);
9.7 km Nof Lerdo, Highway 180, 23 June 1966, beating foliage in scrubby pasture, 19 paratype

(ELM No. 2969, IBUNAM); Campeche: coastal highway between Cd. Campeche and Seybaplaya,

6 July 1951, coll. J.L. Stannard, 2 Cfparatypes (INHS); San Luis Potosf: El Salto, 19 June 1962,

beating tall grass and other foliage below falls, coll. EL. Mockford and J.M. Campbell, 3

9paratypes (ELM No. 1983, ELM); 3.5 km W of Naranjo, 20 June 1962, beating sabal palms,

coll. E.L. Mockford and F.Hill, 1 9 paratype (ELM No. 1993, IBUNAM). Tamaulipas: 13.7 km
N of El Limon, 17 June 1962, coll. F. Hill and E.L. Mockford, 1 9 paratype (ELM No. 1975,

ELM). United States: Florida: Dade Co.: Miami, 24 January 1971, swept from dead grass, coll.

C. Stegmaier, 1 9 paratype (ELM No. 4018, ELM); Hillsborough Co.: Tampa, 26 February

1991, on Bidens pilosa, coll. E. Simmons, 1 9paratype (ELM No. 5766, ELM) Puerto Rico:

Maricao Insular Forest, 11 March 1959, beating vegetation, coll. E.L. Mockford, 1 Cf, 1 9
paratypes (ELM No. 59-PR-4, ELM).

Note. This is the species called L. rena in Mockford (1993, Fig. 660).

Etymology. The name refers to a region in northeastern Mexico (parts of

the states of Tamaulipas, Veracruz, Hidalgo, and San Luis Potosi) which in-

cludes much of the range of this species.

Lachesilla otomi, NEW SPECIES

Diagnosis. Body color as noted. Length: greatest width of forewing ca.

2.86. Male epiproctal process ca. 1.7 times as long as width of distoclunium,

acuminate and curved rightward at apex. Female subgenital plate shallowly

bilobed apically, its median region quadrate, strongly sclerotized on anterior

margin.

Color. As noted above for the complex, differing in following details: forewing (Fig. 8)

with Rl moderately dusky along distal margin of pterostigma; spots present along hind margin
of vein Cul from its basal separation from M to its distal branching and continuing a short

distance basad along vein M+Cul; a small spot distally along front border of vein Cu2; a few
small spots in cell R before its distal end.

Male structural characters. Forewing (as in Fig. 8): R 1 straight at distal end of pterostigma,

reaching wing margin at slightly less than right angle on distal side; Rs-M junction ca. half

length of preceding Rs segment; cell Cula ca. 0.7x as high as wide. Hypandrium (Fig 9) with

claspers of moderate length, straight, flanked only at bases by kidney-shaped paraphallic pads.

Phallic apodeme (Fig. 9) of moderate length, slender; arms straight or slightly curved, ca. one-

third length of stem. Epiproct (Fig. 10) with appendage very long, lacking denticles, the acumi-

nate tip pointing rightward. Paraproct (Fig. 10) with slender process slightly curved distally,

truncate at tip with a minute seta arising from tip (Fig 1 1); sensorium with 9 trichobothria on

basal rosettes and one lacking basal rosette (n = 3 individuals, 5 sides), or 8 trichobothria on
basal rosettes and one lacking basal rosette (n = 1 individual, 1 side), plus a single long periph-

eral seta.

Male measurements. FW = 1454, HW = 1 130, F = 257, T = 522, tl = 176, t2 = 80, tlct =

14, fl = 172, f2 = 124, f3 = 115, IO = 244, d = 80, IO/d = 3 05

Female structural characters. Forewing (Fig 8) as described for male Subgenital plate

(Fig. 12) with bilobed median region relatively elongate; margin between lobes not heavily scle-

rotized; middle region of plate delimited by two nearly straight lines and within these a slenderer



154 ENTOMOLOGICAL NEWS

0.5

r

\f,rr; I

0.025

Figs. 8-13. Lachesilla otomi n. sp. Fig. 8. Female, forewing. Fig. 9. Male, hypandrium and phal-

lic apodeme. Fig. 10. Male, distoclunium, epiproct, and right paraproct. Fig. 1 1 . Male, paraproctal

process. Fig. 12. Female, subgenital plate, scale of Fig. 10. Fig. 13. Female, left ovipositor val-

vula. Scale bars = 0.1 mm unless noted otherwise.
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internal thickening running from distal bilobed region to base of plate, terminating proximally in

pair of well sclerotized pigmented arms readily visible in whole, uncleared individuals. Oviposi-

tor valvula (Fig. 13) directed posteriorly. Paraproctal sensorium with 9 trichobothria on basal

rosettes and one lacking basal rosette (n = 4 individuals, 8 sides).

Female measurements. FW = 1458, HW = 1 127, F = 266, T = 505, tl = 178, t2 = 78, t let =

16, fl = 133, f2 = 105, f3 = 92, IO = 234, d = 67, IO/d = 3.49.

Material Examined. Types: Guatemala, 36 km NE of Guatemala City on highway to Puerto

Barrios, 27 August 1973, in hanging dead leaves of miscellaneous shrubs, coll. A.N. Garcia

Aldrete, holotype O", allotype 9- lCfand 9 9 paratypes (ANGA No. 673, IBUNAM); Mexico:

Campeche: 16.1 km SW of Hopelchen, highway 180, 29 June 1966, beating herbaceous foliage

with many dead leaves, coll. EL. Mockford, 1 9 paratype (ELM No. 2995, ELM); Cd. Campeche,

4 July 1951, beating twigs, coll. L.J. Stannard, 5 9 paratypes (INHS), Chiapas: 4 km N of Tuxtla

Gutierrez, 15 July 1962, beating small trees, coll. EL. Mockford and F. Hill,

lCf , 29 paratypes (ELM No. 2091, ELM); 38.3 km E of junction with highway 185 on highway

190, 12 July 1962, beating vegetation in scrubby forest, coll. EL. Mockford, 1 9 paratype (ELM
No. 2081, ELM); 10 km SW of Jaltenango, el 700 m, 4 May 1993, beating branches bearing

dead leaves, coll. A.N. Garcia Aldrete, 1 9 paratype (IBUNAM); Jalisco: Chamela UNAM Bio-

logical Station, February 1980, coll. A.N.Garcia Aldrete, 1 9 paratype (IBUNAM); Oaxaca, 33.

5 km S of Matfas Romero, highway 185, 12 July 1962, beating vegetation in scrubby forest, coll.

E.L. Mockford and F. Hill, Id", 19 paratypes (ELM No. 2079, ELM); Quintana Roo: Canciin,

15 July 1951, ex dead branches, coll. L.J. Stannard, 19 paratype (INHS); 5 October 1971, in

dead hanging leaves of Solanum sp., coll. A.N. Garcia Aldrete, 19 paratype (IBUNAM); San

Luis Potosf: El Salto, 19 June 1962, beating tall grass below falls, lCf paratype (ELM No. 1989,

ELM); Sinaloa: highway 15, 23 km SE of Villa Union, 19 July 1963, beating palmetto leaves,

coll. E.L. Mockford, 19 (non-type) (ELM); Yucatan: Uxmal, 2 July 1951, coll. L.J. Stannard,

2 9P aratyP es (INHS); Guatemala: 33.8 km NE of Guatemala City, highway to Puerto Barrios,

27 August 1968, beating dead hanging leaves in arid scrub area, coll. E.L. Mockford and A.N
Garcia Aldrete, lCf, 1 9 paratypes (ELM No. 3548, ELM); Nicaragua: Masaya: Las Flores, 30

September 1994, Malaise trap, coll. J.M. Maes, 1 9 paratype (IBUNAM); United States: Florida:

Franklin Co: Alligator Point, 12 March 1976, coll. C.W. O'Brien, lCf (non-type) (IBUNAM).

Note. This is the species called L. rena in Garcia Aldrete (1974, Fig. 189),

and Mockford (1993, Fig. 214).

Etymology. The name refers to an indian tribe of central Mexico whom
the Aztecs viewed as uncivilized.

Lachesilla anahuacensis, NEW SPECIES

Diagnosis. Body color as noted. Length: greatest width of forewing ca.

2.74. Male epiproctal process about as long as width of distoclunium, acumi-

nate and straight at apex. Female subgenital plate deeply bilobed apically, its

median region with weak rounded internal thickening.

Color. Body colorations as described for the complex; forewing (Fig. 14) lacking spots at

marginal ends of Rs veins and Ml, also lacking marking along veins closing cell R.

Male structural characters. Forewing (Fig 14): Rl rounded at distal end of pterostigma,

reaching wing margin at slightly less than right angle on distal side; Rs-M junction very short,

ca. one-fifth or less length of preceding Rs segment; cell Culaca 0.7x as high as wide. Hypandrium
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(Fig. 15) with claspers short, stout, slightly bent inward at tips, flanked most of their length by

rounded paraphallic pads. Phallic apodeme (Fig. 15) with stem of moderate length, somewhat

sinuous; arms widening and becoming semimembranous distally (Fig. 15). Epiproct (Fig. 16)

with appendage relatively short, straight or curved to one side near base, pointed at apex. Paraproct

(Fig. 16) with slender process slightly curved in distal half, truncate at tip with a minute seta

arising from tip (Fig. 17); sensorium in each case with one peripheral trichobothrium lacking

basal rosette and following numbers on basal rosettes: 9&10 (n = 1), 9&11 (n = 1), 11&12 (n =

1); long peripheral seta absent. Clunium before epiproct with a small quadrate unpigmented area.

Male measurements. FW = 1405, HW = 1192, F = 316, T = 592, tl = 216, t2 = 84, tlct =

19, fl = 186, f2 = 167, f3 missing, IO = 265, d = 73, IO/d = 3.63.

Female structural characters. Forewing (as in Fig. 14) as described for male Subgenital

plate (Fig. 18) deeply bilobed distally, the lobes bluntly pointed at tips and with crenulate inner

margins; inner thickening of plate a rounded median area slightly more strongly pigmented than

remainder of plate. Ovipositor valvula (Fig. 19) with hind margin slightly curved; distal end a

weakly developed beak. Paraproctal sensorium with 9 trichobothria on basal rosettes plus one

lacking basal rosette (n = 4 individuals, 7 sides) or 10 on basal rosettes, none without (n = 1

individual, 1 side).

Female measurements. FW = 1434, HW = 1 136, F = 300, T = 567, tl = 21 1, t2 = 87, tlct =

17, fl = 170, f2 = 147, f3 = 121, IO = 260, d = 88, IO/d = 2.95.

Material examined. Types: Mexico: Campeche: Calakmul Biosphere Reserve: Archaeo-

logical Zone (18" 07' 26.7" N, 89°48' 56.7"W), el. 265 m, 20 September 1997, beating branches

of shrubs and hanging dead leaves, coll. JA. Casasola, holotype Cf allotype 9 and lCf paratype

(IBUNAM); same locality but 18°24' 56.4"N, 89°08' 10.5"W and el. 170-200 m, 22 September

1997, same habitat and collector, lCf paratype (IBUNAM); km 178 on Escarcega-Chetumal

Highway, 23 June 1989, coll. L. Cervantes and A. Cadena, 1CT, 1 9 paratypes (IBUNAM);
Xpujil: Ruins of Becan, 28 April 1973, sweeping 2-year milpa, coll. R.B. Waide, lCf paratype

(ELM); Chiapas: El Ocote Reserve, el. 700 m, 1 May 1993, in dead banana leaves, coll. A.N.
Garcia Aldrete, 19 paratype (IBUNAM); Tamaulipas, 8-16 km W of Gomez Farias, 16 June

1962, beating roadside vegetation, forest edge, coll. EL. Mockford, J.M. Campbell, and F. Hill,

lCf paratype (ELM No. 1971, ELM); Highway 85, 1.6 km S of Xicotencatl road, 30 March
1961, beating cattails (Typha sp), coll. EL. Mockford, lCf paratype (ELM No. 1808, ELM);
Puebla: Barranca de Patla, hydroelectric plant, 20°14'N, 97°53'W, 12 July 1994, beating foliage

and branches, coll. J. A. Casasola, 1 9 paratype (IBUNAM); Veracruz: Los Tuxtlas UNAM Bio-

logical Station, 26 Junel979, beating vegetation in forest, coll. A.N. Garcia Aldrete, lCf paratype

(IBUNAM); Gulf beach near Balzapote, 28 March 1997, beating branches bearing dead leaves,

coll. A.N. Garcia Aldrete, 1 9 paratype (IBUNAM). Nicaragua: Masaya: Las Flores, 30 Septem-
ber 1994, Malaise trap, coll. J.M. Maes, lCf paratype (IBUNAM).

Note. This is the species called L. rena in Garcia Aldrete (1974, Figs. 196,

197, and 198).

Etymology. Anahuac is the Aztec name for the central region of Mexico
including Mexico City.

Lachesilla rena Sommerman

Lachesilla rena Sommerman, 1946: 653.

Diagnosis. Body color as noted. Length: greatest width of forewing ca.

2.86. Male epiproctal process ca. 1.5 times as long as width of distoclunium,

bluntly rounded at apex. Female subgenital plate shallowly bilobed apically,

its median region not delimited.
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Figs. 14-19. Lachesilla anahuacensis n. sp. Fig. 14 Male, forewing Fig. 15. Male, hypandrium

and phallic apodeme Fig 16 Male, distoclunium, epiproct, and right paraproct. Fig. 17. Male,

paraproctal process. Fig 18. Female, subgenital plate, scale of Fig 16 Fig 19 Female, left

ovipositor valvula. Scale bars = 1 mm unless noted otherwise.
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Color. As noted above for the complex, differing in following details. Forewing (Fig. 20)

with Rl somewhat darkened along distal margin of pterostigma; a series of spots bordering vein

M+Cul posteriorly; one or more spots present or not along hind margin of vein Cul from its

basal separation from M to its distal branching; one or two spots at distal end of vein Cu2.

Male structural characters. Forewing (approximately as in Fig. 20): Rl at distal end of

pterostigma perpendicular to wing margin; Rs-M junction slightly less than half length of pre-

ceding Rs segment; cell Cula approximately as high as wide. Hypandrium (Fig. 21) with clasp-

ers straight, flanked only at their fused base by somewhat flattened paraphallic pads. Phallic

apodeme (Fig. 21) slender, straight or slightly curved at base; phallic arms slender, curved, nearly

reaching sides of hypandrium. Epiproct (Fig. 22) with process slightly sinuous in middle, bear-

ing a few denticles near distal end, blunt-tipped. Paraproct (Fig. 22) with process beak-shaped,

pointed and without minute seta distally (Fig. 23); sensorium with 7-10 trichobothria on basal

rosettes, usually with one trichobothrium lacking basal rosette, plus one long peripheral seta (9

individuals observed).

Male measurements (topotypic paratype). FW = 1452, HW = 1087, F = 284, T = 535, tl =

156, t2 = 82, tlct = 9, fl = 181, f2 = 163, f3 = 154, IO = 241, d = 93, IO/d = 2.59.

Female structural characters. Forewing as described for male (Fig. 20). Subgenital plate

(Fig. 24) with bilobed median region relatively long; margin between lobes heavily sclerotized;

no interior thickening visible on plate. Ovipositor valvula (Fig. 25) with hind margin approxi-

mately straight, apex rounded. Paraproctal sensorium with 9-11 trichobothria on basal rosettes

(n = 3 individuals, 2 with 9 both sides, 1 with 10 on one, 1 1 on other side) and one trichobothrium

lacking basal rosette.

Female measurements (Brawley, California). FW = 1799, HW = 1425, F = 310, T = 592,

tl = 183, t2 = 99, tlct = 14, fl = 186, f2 = 122, f3 = 112, IO = 303, d = 80, IO/d = 3.79.

Material examined. United States: Arizona: Maricopa Co.: Phoenix, 9 July 1937, cover

sweepings in orchard, coll. Richardson and Jones 20* (topotypic paratypes, INHS); California:

Imperial Co.: Bard, 19 July 1956, coll. E.I. Schlinger; 8Cf, 4<? ; Brawley, 29 January- 14 April

1959, vacuum cleaner in alfalfa field, coll. E.I. Schlinger, 18 Cf, 159; Calexico, 11 July 1957-

31 July 1958, car net and vacuum cleaner in alfalfa field, coll. E.I. Schlinger, 10C? , 29 ; River-

side Co.: Deep Canyon, 4 September 1963, at light, coll. E.I. Schlinger, 1CT; Indio, September

1963, 2Cf, 19; Riverside, 20 September 1960, ex citrus by machine, coll. E.I. Schlinger, Id";

June 1963, machine collection on coffee and alfalfa, coll. E.I. Schlinger and J. Hall, 3 9 ', River-

side, UCR Campus, 29 September 1980, coll. DC. Hawks, lCf; San Diego Co.: Rancho Santa

Fe, 3 March 1959, vacuum cleaner in alfalfa field, coll. E.I. Schlinger, lCf ; Warner Springs, 2

May 1962, ex leaf mold, machine sample, coll. E.I. Schlinger, lCf; Texas: Hidalgo Co.: Bentsen

Rio Grande Valley State Park, 28 January 1958, sifting ground litter of leaves from thorny trees,

coll. EL. Mockford, 19 '< Weslaco, 20 June 1958, on pea pod samples, coll. D. Wolfenbarger,

lCf, 19 Mexico: Sinaloa: Juan Jose Rico, 12 June 1973, coll. F. Pacheco, 9Cf, 109 . Haiti:

Milot, ruins of Palais de Cristophe, 20 May 1959, coll. M.W. Sanderson, 1C?

.

Note. Guatemalan records, Mexican records for the states of Campeche,

Chiapas, San Luis Potosi, Tamaulipas, and Veracruz, and Puerto Rican records

(Mockford, 1993) refer to L. huasteca, L. otomi, and L. anahuacensis. Central

American and Caribbean records cited by Garcia Aldrete (1996) also refer to

these species.

Lachesilla yucateca, NEW SPECIES

Diagnosis. Wings of both sexes relatively long and slender (Fig. 27); length:

greatest width of forewing ca. 3.16. Body creamy yellow imparted by subcu-

ticular tissues.
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Figs. 20-26. Figs. 20-25. Lachesilla rena Sommerman. Fig. 20. Female, forewing. Fig 21. Male,
hypandrium and phallic apodeme. Fig. 22. Male, distoclunium, epiproct, and right paraproct.

Fig. 23. Male, paraproctal process. Fig. 24. Female, subgenital plate. Fig. 25. Female, left ovi-

positor valvula, scale of Fig. 26. Fig. 26. L yucateca n sp. Female, right ovipositor valvula.

Scale bars = 0.1 mm unless noted otherwise.
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Color. Body surface essentially colorless (creamy yellow subcuticular tissues showing

through) except for black eyes. Forewing (Fig. 27) with faint brown smudge bordering vein Rl
at distal end of pterostigma and faint spots bordering distal ends of veins M2, M3, and Cula.

Male structural characters (single male in poor condition). Forewing (as in Fig. 27): rela-

tively long and slender; Rl reaching wing margin at distal end of pterostigma at angle decidedly

greater than 90° on outer side; Rs-M junction ca. one-third length of preceding Rs segment.

Hypandrium (Fig. 29) with claspers short (one, possibly both broken off), paraphallic pads miss-

ing. Phallic apodeme (Fig. 29) slender, acuminate anteriorly, arms strongly arched. Epiproct

(Fig. 30) with process slender, straight, pointed at apex, lacking denticles. Paraproct (mostly

obscured on preparation) with slender process, slightly bent distally, truncated at tip; trichobothria

of sensorium not countable.

Male measurements. FW = 1492, HW = 1 128, F = 236, T = 468, tl = 130, t2 = 71, tlct =

12, fl = 181, f2 = 145, f3 = 133, IO = 200, d = 72, IO/d = 2.78.

Female structural characters. Forewing (Fig. 27) as described for male. Subgenital plate

(Fig. 28) with bilobed median region short; margin between lobes not heavily sclerotized; middle

region of plate delimited by a quadrate area with short antero-lateral extensions. Ovipositor val-

vula (Fig. 26) with hind margin decidedly curved, the pointed tip directed laterally. Paraproctal

sensorium with 9 trichbothria on basal rosettes (n = 3 individuals, 5 sides) plus one lacking basal

rosette (n = 2 individuals, 3 sides) or ten on basal rosette and one without (n = 1 individual, 1

side).

Female measurements. FW = 15 15, HW = 1 184, F = 266, T = 488, tl = 138, t2 = 74, tlct =

10, fl = 126, f2 = 99, f3 = 90, IO = 207, d = 67, IO/d = 3.09.

Material Examined. Types: Mexico: Oaxaca: 16 km SE of Junction of Nejapa road with

Highway 180, 22 August 1972, beating dead leaves of tall grass, coll. A.N. Garcia Aldrete,

holotype 9 (ANGA No. 659, IBUNAM); Quintana Roo: 1 1 km W of Carillo Puerto, 12 Febru-

ary 1982, in branches and dead leaves of miscellaneous vegetation, coll. R. Medellin, 1 9 paratype

(IBUNAM); Tamaulipas: Highway 85, 0.6 km S of road to Xicotencatl, 30 March 1961, beating

cattails (Typha sp.) coll. EL. Mockford, 19 paratype (ELM); Yucatan: Uxmal, 2 July 1951,

coll. L.J. Stannard, 1 9 paratype (INHS). Non-type: Mexico: Jalisco: Chamela UNAM Biologi-

cal Station, no other data, lCf (in very poor condition on slide).

Etymology. The name is the Mexican name for the native peoples of the

Yucatan Peninsula.

Key to species of the Lachesilla rena complex

1. Wings of both sexes relatively long and slender (Fig. 27). Length: greatest width of

forewing > 3.00. Body surface, except for eyes and wing veins, nearly

unpigmented L. yucateca n. sp.

- Wings of both sexes broader than above. Length: greatest width of forewing < 2.90.

Body extensively marked with shades of brown 2.

2. Near tip of abdomen ventrally a y-shaped phallic sclerite with stem directed foreward

(Figs. 3, 9, 15, 21); paraprocts each bearing a well-sclerotized hook-like process (Figs.

4, 10, 16, 22); epiproct bearing a long, slender process directed forward along the

dorsal midline (Figs. 4, 10, 16, 22) males 3.

- Lacking the characters described above; subgenital plate bilobed on distal margin (Figs.

6, 12, 18, 24) flanked on each side by a simple ovipositor valvula rounded or pointed at

its tip (Figs. 7, 13, 19, 25) females 6.

3. Epiproctal process blunt-tipped (Fig. 22); paraproctal processes beak-like, pointed at

tip, the tip lacking a minute seta (Fig. 23); well-colored individuals usually with a

row of pigment spots or a pigmented band bordering hind margin of vein M+Cul
in the forewing (Fig. 20) L rena Sommerman.
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Figs. 27-30. Lachesilla yucateca n. sp. Fig. 27. Female, forewing Fig. 28 Female, subgenital

plate Fig. 29. Male, hypandrium and phallic apodeme. Fig. 30 Male, distoclunium and epiproct.

Scale bars = 0.1 mm unless noted otherwise.
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- Epiproctal process pointed at tip (Figs. 4, 10, 16); paraproctal processes truncated

apically, the truncated surface bearing a minute seta (Figs. 5, 11, 17); in forewing

no pigmented band or line of spots bordering vein M+Cul posteriorly 4.

4. Epiproctal process relatively short (Fig. 16), only about as long as the width

of the distoclunium. Claspers of hypandrium slightly bent inward at tips

(Fig. 15) L. anahuacensis n. sp.

- Epiproctal process long, nearly twice as long as width of distoclunium (Figs. 4, 10)

Claspers of hypandrium straight or slightly outcurved (Figs. 3,9) 5.

5. Arms of phallosome relatively long and curved, one-third or more length of basal

apodeme of phallosome (Fig. 3). Claspers of hypandrium curved slightly outward

(Fig. 3); epiproctal process curved leftward at tip (Fig. 4) L. huasteca n. sp.

- Arms of phallosome short and straight, < one-third length of basal apodeme of

phallosome (Fig. 9). Claspers of hypandrium straight (Fig. 9); epiproctal process

curved rightward at tip (Fig. 10) L. otomi n. sp.

6. Subgenital plate deeply bilobed on distal margin, the two lobes pointed apically

(Fig. 18) L. anahuacensis n. sp.

- Distal margin of subgenital plate shallowly bilobed, the lobes rounded apically

(Figs 6, 12, 24) 7.

7. Subgenital plate with a strong quadrate internal thickening heavily sclerotized along

its anterior margin (Fig. 12) L. otomi n. sp.

- Subgenital plate lacking an internal quadrate thickening 8.

8. Ovipositor valvula indented on its posterior margin (Fig. 7). Subgenital plate

with median region delimited by pair of inverted parenthesis-like marks

(Fig. 6) L. huasteca n. sp.

- Ovipositor valvula straight or nearly so on its posterior margin (Fig. 25). Subgenital

plate with median region not delimited (Fig. 24) L. rena Sommerman.
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THE LARVAE OF CICINDELA THEATINA
(COLEOPTERA: CICINDELIDAE), A REGIONAL
NORTH AMERICAN SAND DUNE ENDEMIC 1

Phyllis M. Pineda, Boris C. Kondratieff2

ABSTRACT: The three instars of the Great Sand Dunes tiger beetle, Cicindela theatina, are

described for the first time from larvae collected at the Great Sand Dunes National Park and

Preserve, Colorado. The larvae of C. theatina appear similar to those of C. hirticollis and C.

limbata, both members of the North American repanda group, to which C. theatina belongs.

Approximately 112 species of tiger beetles among four genera are known

from North America (Pearson et al. 1997; Morgan et al. 2000). Taxonomi-

cally, tiger beetle adults are relatively well-known; however larvae are de-

scribed for only approximately 57% of the over 100 species known from North

America (Valenti 1996; Knisley and Pearson 1984). These include 55 species

of Cicindela, five species of Omus, two Megacephala and two Amblycheila.

The available larval descriptions may or may not be inclusive of all three lar-

val stages while others have only partial descriptions (Valenti 1996). One spe-

cies in each of the four North American genera was described by G. Horn

(1878). Following these descriptions, Shelford (1908) gave concise descrip-

tions of 12 species using habitat, form of burrow, size and color of head and

prothorax, and the number and arrangement of dorsocephalic setae as well as

distribution of setae on the prothorax as key characteristics. Subsequently,

Hamilton (1925) standardized the morphological terminology using C. limbalis

Klug as the example species reasoning that it was one of the larger and more

cosmopolitan species of Cicindela in North America. Here he meticulously

described the 3rd instars of 30 North American species, including those previ-

ously described by Shelford, and presented a larval key using setae on the

head and thorax, pronotum and abdomen, as well as color of the head and

pronotum as key morphological characters. He also used proportional mea-

surements of one structure to another, i.e., length to the width of the frons,

diameter of stemma II to the distance between stemmata I and II, the propor-

tional lengths of the antennal segments, and the length and width of the

pronotum as key characteristics.

Cicindela theatina Rotger is placed in the subgenus Cicindela, and included

in the "western clade" of the North American repanda group, or more broadly

within the Palearctic maritima group (Freitag 1965; Rumpp 1967; Freitag 1972;

Morgan et al. 2000). Nearctic species included in the maritima group are C.

limbata Say, C. bellissima Leng, C. columbica Hatch, C. arenicola Rumpp, C.

1 Received January 2, 2002. Accepted January 23, 2002.

2 Colorado State University. Department of Bioagricultural Sciences and Pest Management. Fort

Collins, CO 80523 -1177, USA.
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hirticollis Say, C. repanda Dejean, C. depressula Casey, C. oregona LeConte,

and C. duodecimguttata Dejean (Freitag 1965; Rumpp 1967), and most re-

cently C. albissima Rumpp (Rumpp 1967; Morgan et al. 2000). Analysis of

mtDNA data resulted in the elevation of the former C. limbata albissima sub-

species to species status C. albissima, as the findings show that C. albissima is

only distantly related to other C. limbata s.s. (Morgan et al. 2000). Among
these 10 remaining species, full or partial larval descriptions are available for

all except C. columbica and C. albissima (Table 1).

Cicindela theatina is an endemic species restricted to shifting sand habi-

tats with sparse vegetation in and around the Great Sand Dunes National Park

and Preserve (GRSA), Saguache and Alamosa counties, Colorado (Acorn 1992;

Kippenhan 1994). Its first documented observation was by Rotger in 1942,

and later described as a new species by Rotger (1944) . The preferred habitat

of the adults is areas of sparsely vegetated dunes or dune islands with shifting

sands of approximately 10% coarse sand, 40% medium sand, 47% fine sand

and 3% very fine sand (soil descriptions from Pannell et al. (1973) and Yenter

(1984)). The larval burrows of this species are most commonly found in con-

gruent adult habitat, situated on northern aspects of the crests of dune blow-

outs where the vegetation is more apparent. Likewise, larval burrows are also

encountered at the bases of dune blowouts near more apparent vegetation. Rarely

were burrows encountered directly in the bare sand or blowouts themselves;

however, presence of burrows in such barren habitats are subject to the effects

of sand saltation during windy intervals which may consequently obscure the

burrows (Pineda 2002).

The objective of this study is to describe the three larval instars of C. theatina

using the format proposed by Hamilton (1925). Characters of each instar are

illustrated and described.

Table 1. Described cicindelid larvae of the Palearctic maritima group. Adapted from Valenti

(1996).

Species Site of Collection/

Instar Described

Year described

C. bellissima Leng

C. depressula Casey

C. duodecimguttata Dejean

C. hirticollis Say

C. limbata Say

C. oregona LeConte

C. oregona LeConte

C. repanda Dejean

C. arenicola Rumpp

Field, Third instar

Field, Third instar

Laboratory reared

Field, Third instar

Field, Third insiar

Field, Third instar

Field, Third instar

Field, Third instar

Field, Third instar

Leffler (1979) (no measurements)

Leffler (1979) (no measurements)

Hamilton (1925)

Hamilton (1925)

Hamilton (1925)

Hamilton (1925)

Leffler (1979) (no measurements)

Leffler (1979) (no measurements)

Rumpp (1967) (brief desc. of third instar)
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MATERIALS AND METHODS
A population of C. theatina was observed at Indian Spring Natural Area

(ISNA) in June of 1 999, just west of the GRSA boundary in Saguache County.

The ISNA is situated in a geomorphological area of the Great Sand Dunes
depositional system known as the sand sheet, characterized by undulating trans-

verse dunes that may be as high as 200 m (656 ft) in height (Andrews 1981).

Vegetation typically consists of Chrysothamnus nauseosus (Pallus ex Pursh)

Britt/ Oryzopsis hymenoides (Roemer and J.A. Schultes) Ricker ex Piper (rab-

bitbrush/ Indian rice grass) communities and Redfieldiaflexuosa (Pursh) Rydb.

(blowout grass) or Psoralidium lanceolatum (scurf pea) (Thurb.) Vasey in the

shifting sand areas. A spring and wetland are situated within the site, domi-

nated by Salix exigua Nutt. (coyote willow), Juncus balticus Willd. (baltic

rush) and Scirpus pungens Vahl. (bulrush) within the wetland. Adults, 1st, and

3rd instar larvae were collected at a blowout just south of the wetland. The
larvae were preserved on-site in 80% ethanol solution. On 22 June 1999, field-

collected adult males and females were placed in a 10 in x 20 in x 12 in glass

terrarium filled with sand from the collection site. Sand depth ranged from

three to 10 centimeters (sloped) to provide some relief within the terrarium.

Prior to placement of sand and tiger beetles, two pieces of 1.25 cm polyvinyl

chloride (PVC) pipe were sized to fit the bottom and side of the terrarium.

That which was sized for the bottom (48.30 cm) was drilled with a small bit at

three-centimeter intervals, capped at one end, and connected at the opposite

end with an elbow joint to a 22.80 cm piece of PVC pipe (no holes) at a 90°

angle. The apparatus was subsequently fit into the terrarium. This was de-

signed so that the sand could be watered evenly from beneath. The bottom half

of a Pyrex Petri dish (9 cm diameter) was placed at the lower corner of the

terrarium, in which a sponge was placed and dampened with water to provide

hydration for adults. The laboratory temperature ranged from 22 - 25° C (71.6

- 77.0° F). Adults were fed a variety of invertebrates, including immature

Cylisticus convexus DeGeer (Isopoda; pillbugs), early instar Acheta domesticus

L. (Orthoptera: Gryllidae; pinhead crickets), Galleria mellonella L. larvae

(Lepidoptera: Pyralidae; waxworms), and oatmeal (introduced for the crick-

ets).

On 26 July 1999, four larval burrows were observed within the terrarium.

The sand from the terrarium was subsequently sifted, and three 2nd instar lar-

vae were selected from 12 found to be present. These larvae were preserved by

boiling in water for five minutes, and then transferred to a vial containing 80%
ethanol solution. The remaining larvae were transferred to laboratory habitats

for observation.

Material examined: Two 1st instar larvae and three 3rd instar larvae col-

lected from Colorado, Saguache County, ISNA, west of GRSA, 20 June 1999;

three 2nd instar larvae, reared from adult population, Colorado, Saguache

County, ISNA west of GRSA, preserved 26 July 1999. Specimens are depos-
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ited in the collection of the C.P. Gillette Museum of Arthropod Diversity, Colo-

rado State University.

RESULTS
First instar larvae

Color: Head and labrum dark brown with bronze and green reflections; antennae dark brown;

mandibles yellow-brown basally with apices and retinaculum dark brown; labium brown;

dorsocephalic and pronotal setae white; remaining setae yellow-brown; pronotum brown to dark

brown with cupreous and teal-green reflections; cephalolateral angles yellow-brown; mesonotum

brown; metanotum brown but lighter than mesonotum; abdominal sclerites light brown.

Head: Dorsal setae medium in length; diameter of stemmata I and II equal or nearly equal;

distance between stemmata equal to diameter; U-shaped ridge on caudal portion of frons lacking

setae; distal antennal segment shortest in length; penultimate segment next shortest; however,

proximal and penultimate segments nearly equal in length; second segment longest in length;

proximal antennal segment lacking setae; second segment with one large and one small setae;

penultimate with one small, one medium and one large setae; distal with 3 setae; maxilla with

one mesal seta on galea; maxillary palpus 3-segmented; palpifer with 3 setae; penultimate seg-

ment of palpus with 2 stout setae; proximal segment with no setae; distal with one ventral seta;

ligula with 2 small transverse setae.

Thorax: Pronotum broad and V-shaped (Fig. 2), with lateral margins very slightly keeled; 7

primary setae present, secondary setae mostly absent.

Abdomen: Sclerotized areas are easily distinguished; eusternum of ninth segment with 2

groups of 2 caudal setae each; pygopod with 10 setae; median hook of fifth segment with 1 seta;

inner hooks with 1 seta each; spine of inner hook nearly 2/3 length of entire hook.

Measurements (mean only; 2 specimens examined): Total length 5.6 mm; width at third

abdominal segment 0.24 mm; diameter of stemmata I and II 13 mm; distance between stem-

mata I and II 0.13 mm; length of fronto-clypeal-labral area 0.74 mm; width of pronotum 1.38

mm; length of pronotum 0.89 mm; mandible length 0.99 mm; length of proximal antennal seg-

ment 0.13 mm; second 0.21 mm; penultimate 0.14 mm, distal 0.12 mm.

Second instar larvae

Color: Head and labrum brown to dark brown with cupreous and green or teal-green reflec-

tions; antennae brown; mandibles yellow-brown basally with apices and retinaculum dark brown;

maxillae opaque yellow basally, clear-brown apically; labium brown; dorsocephalic and pronotal

setae white; remaining setae yellow-brown; pronotum brown with bronze and teal reflections;

cephalolateral angles brown; mesonotum light brown anteriorly, cloudy brown posteriorly;

metanotum same as posterior mesonotum; abdominal sclerites light brown.

Head: Setae on dorsum medium in length, diameter of stemmata I and II equal; distance

between stemmata equal or nearly equal to diameter; U-shaped ridge on caudal portion of frons

lacking setae; second antennal segment longest, and distals nearly equal in length to each other

and shorter than the proximal; proximal antennal segment lacking setae; second with 2 setae;

penultimate with 2 medium and 1 short setae; distal with 2 long setae; maxilla with one mesal

seta; maxillary palpus three-segmented; palpifer with 2 setae; penultimate segment of palpus

with 2 setae; proximal and distal lack setae; distal segment of labial palpus with one seta, proxi-

mal segment with 2 spurs, no seta on mesal side of spurs, none on lateral side; ligula with 4

transverse setae.

Thorax: Pronotum broad and V-shaped (Fig. 3); lateral angles very slightly keeled; 7 pri-

mary setae; very few secondary setae, 2 pair or less.

Abdomen: Sclerotized areas easily distinguished; eusternum of ninth segment with 2 groups

of 3 caudal setae each, pygopod with 12 setae; median hooks of fifth segment with one setae;

inner hooks with 2 setae; spine of inner hook approximately 3/5 length of entire hook.
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1.00 mm

Fig. 1. Third instar larva of C. theatina, dorsal view.
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Fig. 2. First instar C. theatina, pronotum, dorsal view.

Fig. 3. Second instar C. theatina, pronotum, dorsal view.

1.00 mm

Fig. 4. Third instar C. theatina, pronotum, dorsal view.
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0.75 mm

Fig. 5. Third instar C. theatina, fifth abdominal segment.

0.50 mm

Fig. 6. Third instar C. theatina, right median hook, fifth abdominal segment.

I

0.20 mm
I 1

Fig. 7. Third instar C. theatina, right inner hook, fifth abdominal segment.
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0.50 mm

Fig. 8. Third instar C. theatina, pygopod, dorsal view.

Measurements (mean only; 3 specimens examined): Total length 8.01 mm; width at third

segment 0.94 mm; diameter of stemmata I and II 15 mm; distance between stemmata 0.14 mm;
length of fronto-clypeal-labral area 1.10 mm; width of pronotum 1.39 mm; length of pronotum

0.96 mm; mandible length 0.93 mm; length of proximal antennal segment 0.20 mm; second, 0.21

mm; penultimate 0.13 mm; distal 0.13 mm.

Third instar larvae

(Fig. 1)

Color: Head and labrum dark brown with bronze and green reflections; antennae dark brown;

mandibles amber-brown basally with dark brown to nearly black apices and retinaculum; maxil-

lae amber-brown to dark brown; labium dark brown, dorsocephalic and pronotal setae white;

remaining setae yellow-brown; pronotum brown to dark brown with cupreous and teal-green

reflections; cephalolateral angles amber-brown; mesonotum brown, metanotum brown but lighter

than mesonotum, abdominal sclerites light brown.

Head: Dorsal setae medium to long in length; diameter of stemmata I and II equal; distance

between stemmata equal or nearly equal to diameter; U-shaped ridge on caudal portion of frons

with 3-4 setae; distal segment shortest in length, proximal and penultimate both shorter than

second segment; proximal antennae segment with 7 setae; second with 9-10 setae; penultimate

with 1 or 2 setae, distal with 3 setae; maxilla with 2 mesal setae; palpifer with 3 setae; penultimate

segment of palpus with 2 setae; proximal and distal lacking setae; distal segment of labial palpus

with one seta; proximal segment with 2 spurs and 3 setae; ligula with 4 small transverse setae.

Thorax: Pronotum broad and V-shaped (Fig 4); lateral angles nearly planar; 7 primary

setae; secondary setae numerous, > 30 pairs.

Abdomen: Sclerotized areas easily distinguished; eusternum of ninth segment with 2 groups

of 5 caudal setae each; pygopod with 19 setae (Fig. 8); median hook (Fig 6) of fifth segment (Fig.

5) with 2 or 3 setae, inner hooks with 2 setae each (Fig. 7); spine of inner hook between 1/2 to 2/

3 length of entire hook.
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Measurements (mean only, 3 specimens examined): Total length 1.23 cm; width at third

segment 1.17 mm; diameter of stemmata I and II 0. 18 mm; distance between stemmata 0. 19 mm;

length of fronto-clypeal-labral area 0.99 mm; width of pronotum 2.06 mm; length of pronotum

1.36 mm; mandible length 1.33 mm; length of proximal antennal segment 0.26 mm; second, 0.30

mm; penultimate 0.16 mm; distal 0.14 mm.

DISCUSSION
Using Hamilton's (1925) key, the 3rd instar larvae of C. theatina evidently

key to couplet 3 1 . At couplet 3 1 , if one only uses the character "median hooks

with less than four setae", and disregards other mentioned characters, the lar-

vae can then be keyed to couplet 33, which includes both C. hirticollis and C.

limbata, both of which are included in the Nearctic repanda group to which C.

theatina belongs. Cicindela theatina differs at couplet 31 in having the caudal

margin of the ninth abdominal sternum bearing two groups of 5 caudal setae

each, and the pronotum having secondary setae less than 100 in number. At

couplet 33, C. theatina differs from C. limbata in having the proximal seg-

ment of the antennae bearing 7 setae, while C. limbata bears 12 to 13.

For pronotal primary setae, Hamilton (1925) prepared a numbering system

for these, as many species possess 7 per side. Among the three instars of C.

theatina, all bear the equivalent number of pronotal setae, which is numbered

at 7. The dorsocephalic and pronotal setae are consistently white in color among

all instars. Secondary pronotal setae were found to be present only in the 2nd

and 3rd instars, and varied from 1 or 2 pairs for the second instar, to > 30 pairs

for the third instar larvae.

Eleven species of Cicindela are known to occupy various habitats within

the GRSA ecosystem (Pineda 2002). In habitats within this ecosystem where

C. theatina occurs, other larvae and adults of tiger beetles, depending on adja-

cent habitat types, occur. For example, in C. theatina habitats adjacent to grassy

or grass and shrub communities (between 34.1 and 67.6% vegetative cover),

C. / formosa Say can be common, with the larvae often found in areas of

higher vegetative cover than that noted for adult C. theatina (between 0.20 and

15.04 percent) (Pineda 2002). In C. theatina habitats occurring near ephem-

eral creeks, the larval burrows as well as the adults of C. hirticollis shelfordi

Graves may be found in abundant and concentrated numbers near the water's

edge. Likewise, C. theatina habitats that are adjacent to wetlands or damp
playas will also harbor profuse numbers of C. r. repanda Dejean adults and

larvae. Rarely has C. tranquebarica Herbst or C. punctulata Olivier been found

sympatrically with C. theatina.
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PERLESTA NAPACOLA, A NEW SPECIES IN THE
PERLESTA FRISONI SPECIES GROUP

(PLECOPTERA: PERLIDAE) 1

R. Edward DeWalt2

ABSTRACT: Perlesta napacola, a new species of nearctic stonefly (Plecoptera: Perlidae), is

described from a single location in eastern Illinois. This species is most closely related to those

in the Perlesta frisoni species group, the male members of which exhibit patches of sensilla

basiconica on the tenth tergite and an aedeagus without a caecum. This group at present includes

P. etnier, P. frisoni, P. nelsoni, and P. teaysia. It differs from its group members by the combi-

nation of a spineless paraproct, subgenital plate with rounded lobes and U-shaped notch, and in

having a sessile egg collar and shallow follicular cell impressions. The new species was found in

a springbrook draining a relict beech and maple forest in a ravine in eastern Illinois. A key to the

group is provided.

Species of the Nearctic stonefly genus Perlesta (Perlidae) are largely lim-

ited to eastern North America and are most prevalent in warm water streams

where they are occasionally the dominant, and at times the only, summer emerg-

ing stonefly. Due to Stark's (1989) revision which included 12 species, and

subsequent discoveries of new ones, it is now the most speciose perlid genus

in North America. In the past decade Poulton and Stewart (1991), Kirchner

and Kondratieff (1997), Stark and Rhodes (1997), DeWalt et al. (1998),

Kondratieff and Baumann (1999), and Kondratieff and Kirchner (2002) de-

scribed six new species. Currently, 18 species of Perlesta are recognized (see

Stark's list at www.mc.edu/campus/users/stark/).

The males of three Perlesta species exhibit well-defined patches of sen-

silla basiconica on the tenth abdominal tergite and the aedegus lacks a caecum
(Stark 1989, Kirchner and Kondratieff 1997)). This Perlesta frisoni species

group is currently composed of P. etnier Kondratieff and Kirchner, P. frisoni

Banks, P. nelsoni Stark, and P. teaysia Kirchner and Kondratieff. A new spe-

cies, which shares these characters, has recently been discovered from speci-

mens in the Vermilion River drainage of eastern Illinois. Provided here are

descriptions of all life stages, a comparison to other group members, and a

description of the unique habitat of this new species.

The Holotype is deposited in the insect collection at the Illinois Natural

History Survey, Champaign, Illinois (INHS). Paratypes were deposited in the

INHS; in the C. P. Gillette Museum of Arthropod Diversity, Colorado State

University, Fort Collins, Colorado; and in the Monte L. Bean Life Science

Museum, Brigham Young University, Provo, Utah.

1 Received October 19, 2001 Accepted November 24, 2001.

2 Illinois Natural History Survey, Center for Biodiversity, 607 E. Peabody Dr., Champaign IL

61820. (e-mail: edewalt@inhs.uiuc.edu)
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Perlesta napacola DeWalt, NEW SPECIES
(Figs. 1-7)

Male.—Forewing length 8.1 mm. Body is light colored in life, chiefly yellow, with light

brown patches on the nota and abdomen; background color pales in alcohol. Head with black

quadrate patch over ocellar region, with a small caudal facing triangle anterior to the patch (Fig.

1) Antennae bicolored, scape and pedicel light brown, next 7 segments pale, remainder dark

brown. Pronotum light brown with light rugosities framing a median longitudinal brown band.

Meso- and metanota light brown to amber. Wings light amber, costal margin of forewings pale

throughout length, veins darker than membrane. Femora and tibia with dorsal brown band run-

ning their length. Abdomen pale with long, pale, erect hairs in sublateral rows on terga. Tergum
10 with two slightly elevated patches of approximately 20 sensilla basiconica each, separated by

a narrow, spineless band (Fig. 2). Paraprocts moderately long, pointed tips often crossed and

without a subterminal spine (Fig. 2 and 3). Aedeagal tube and sac long and slender without a

caecum; dorsal and lateral sclerite patches long and narrow (Fig. 4).

Female.—Forewing length 10.6 mm. Color similar to male. Antennae grading basally from

pale yellow to dark brown. Subgenital plate notch U-shaped, outer lobes rounded and lower than

inner (Fig. 5).

Egg.—Oblong, pointed at one pole (Fig. 7A), length 465.5 ± 7.0 m (mean ± standard error,

n = 4), width 3 16.8 ± 7.0 m; collar absent; chorion with mesal band of shallow pits connected by

hexagonal follicular cell impressions (Fig. 7B), these grading to a smooth surface at poles; pits

containing secretory products (7C, 7D); micropyles near interface between smooth posterior

pole and mesal pitted band (7A).

Nymph.—Body length 7.1—8.0 mm. General color yellow to light brown; appressed brown
clothing hairs densely cover body. Head with dark brown, M-shaped, transverse mask between
lateral and anterior ocelli, anteriorly delimited by a pale M-shaped band with darker pigment

anteriorly; occipital setal row complete; area posterior to lateral ocelli pale (Fig. 6); antennae

unicolorous and light. Pronotum pigmented, pale oval areas amidst a dark background, anterior

and posterior margins dark, lateral margins pale. Meso- and metanota with similar arching pig-

ment patterns. Abdomen unicolorous light brown, without heavy intercalary setae.

Types.—Holotype male, Illinois: Vermilion County; unnamed tributary of Vermilion River,

in Russell M Duffin State Nature Preserve in Forest Glen County Forest Preserve; 7 km SE
Westville; 40.0126 N latitude, -87.5525 W longitude; collected 19 June 2001 as nymph, reared

21 June, R. E. DeWalt. Given INHS Plecoptera #19197. Paratypes: same data as holotype ex-

cept, 4 August 1977, D. W. Webb, 5 males, 5 females, #5063; same as holotype except, 6 July

2000, 3 females, #19196; same as holotype except, 3 males, 6 females, 4 nymphs, #19190; same
data as holotype except, 1 male and 1 female, #19195, deaccessioned and send as gift to C. P.

Gillette Museum of Arthropod Diversity.

Diagnosis.—The adult male of P. napacola appears most similar to that of

P. etnier, P. frisoni, P. nelsoni, and P. teaysia which also exhibit the well

defined patches of sensilla basiconica of tergum 10 and lack a caecum on the

aedeagus (Kirchner and Kondratieff 1997, Stark 1989). The new species lacks

a subterminal spine on the paraproct, a trait shared with P. teaysia (Kirchner

and Kondratieff 1997), while P. etnier, P. frisoni, and P. nelsoni males have a

prominent spine (Stark 1989). Pale coloration of adults is common to group

members, with the exception of P. etnier which is dark (Kondratieff and

Kirchner 2002). Females of P. napacola, P. nelsoni, and P. teaysia share simi-

lar rounded subgenital plate lobes with U-shaped notches, while P. frisoni

females have angular subgenital plate lobes with a V-shaped notch. Perlesta

etnier females have rounded lobes with a small V-shaped notch (Kondratieff
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Fig. 1-6. Perlesta napacola. 1, Adult male head and pronotum 2, Male 8-10 abdominal tergites

with sensilla basiconica and dorsal view of paraprocts 3. Lateral view of paraproct. 4. Aedeagal

sac and tube, lateral view. 5, Female 8-10 abdominal sternites, subgenital plate lobes and notch.

6, Nymph head and pronotum.
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eggdlOOkV! 1.8mm mmammmm
Fig. 7A-D. Perlesta napacola egg: A. Whole egg and mesal pitted band at 250X, B. Mesal pits

and follicular cell impressions at 900X, C. Pits and secretions, 6000X, D. Single pit and secre-

tions 30.000X fci=follicular cell impressions, m=micropyle.

and Kirchner 2002). Eggs of P. napacola, P. etnier (Kondratieff and Kirchner

2002), and P.frisoni lack a stalked collar, while P. neisoni and P. teaysi (Stark

1989, Kirchner and Kondratieff 1997) have a well-developed, stalked collar.

Perlesta napacola eggs also exhibit hexagonal follicular cell impressions with

a medial band of pits. Perlesta etnier and P. frisoni have a mesal transverse

band of pits (Stark 1989, Kondratieff and Kirchner 2002).

Etymology.—The specific epithet, napacola, derives from the Greek for a

wooded glen or ravine, "nape", and the Latin "cola" for dweller (Brown 1956).

The prefix refers to the type of habitat in which this species occurs. A suitable

common name for this stonefly, in keeping with the use of "Stone" for perlid

stoneflies (Stark et al. 1998), is Glen Stone.

Comments.—This new species will key to couplet 3 in Stark (1989). Modi-

fied couplets to separate P. napacola from group members follows, but cur-

rently there are no suitable characters that permit separation of P. napacola

and P. teaysia males. It is imperative to utilize females with mature eggs to

ensure correct identification. It is not known if P. napacola and P. teaysia are

sympatric.
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Key to Modified Couplets

3. Paraprocts with subterminal spine; subgenital plate lobes angular or rounded, notch

V- or U-shaped; egg collar stalked or not 4

— Paraproct without a spine; subgenital plate lobes rounded, notch U-shaped; egg collar

stalked or not 5

4. T10 sensilla basiconica arranged in a pair of elevated, dense patches; paraprocts short,

stout, bearing mesal spine close to tip; subgenital plate outline triangular, notch

V-shaped; egg collar not stalked P. frisoni

— T10 sensilla basiconica sparse but in a single, low patch; paraprocts slender with

mesal spine well removed from tip; subgenital plate outline round, notch V- or U-

shaped; egg with or without a narrow, stalked collar 6

5. Egg collar stalked; distributed near western Virginia P. teaysia

— Egg collar sessile (Fig. 7); distributed near eastern Illinois P. napacola

6. Wing membrane, veins, and body pale yellow; subgenital plate with U-shaped notch;

egg collar stalked P- nelsoni

—Wing membrane, veins, and body dark brown to black; subgenital plate with shallow V-

shaped notch; egg collar sessile P- etnier

This species was reported as P. nr. teaysia (DeWalt et al. 2001), one of

eight species in the genus listed for Illinois. Its population resides in a brook

draining a relict beech and maple forest in mesic ravines leading into the Ver-

milion River, a tributary of the Wabash River. It has not been collected at

other sites, but should eventually be located in other such remnants along the

Indiana border and further east. Little of this habitat remains in Illinois.

Late instar nymphs were not easily collected due to their low density and

specificity of habitat. They were least dense in riffles, but increased in abun-

dance where a thin covering of leaves accumulated over fine sand in quiet

water. Other taxa inhabiting the brook included the stoneflies Amphinemura

delosa (Ricker), Haploperla brevis (Banks), Leuctra tenuis (Pictet), and

Soyedina vallicularia (Wu) and the caddisflies Cheumatopsyche oxa Ross,

Diplectrona modesta Banks, Lepidostoma spp., and Neophylax concinnus

MacLachlan. These associated taxa are sensitive to organic pollution

(Hilsenhoff 1987). suggesting that this particular Perlesta is also sensitive. Its

absence from other lotic systems nearby supports this contention.
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A NEW GENUS AND SPECIES OF DORYCTINAE
(HYMENOPTERA: BRACONIDAE) WITH FUSED
FIRST AND SECOND METASOMAL TERGA 1

S. M. Barbalho2, A. M. Penteado-Dias3

ABSTRACT: One new Doryctinae genus, Iare and 2 new species (/. rochae and /. ariquemes)

are described from Brazil. This new genus is characterized by the fusion of first and second

metasomal terga.

The subfamily Doryctinae belongs to the Braconidae (Ichneumonoidea)

and is one of the largest groups in this family. These wasps belong to the

cyclostome Braconidae, which have a circular or oval oral opening formed by

a concave clypeus and labrum (Sharkey, 1993; Marsh, 1997). They can be

distinguished from the other cyclostome by the combination of the following

characters: fore tibia with a row of spines on the anterior edge (90%); presence

of a flange at the apico-lateral edges of the propleuron that extends over the

ventral-lateral corner of the pronotum (Achterberg, 1993) and presence of a

double node on the dorsal valve of the ovipositor.

This group is one of the most diverse in the Braconidae varying consider-

ably in color, size and sculpture. Very little is known about its biology. Studies

show that most are idibiont ectoparasitoids of wood-boring beetle larvae; a

few attack stem boring Lepidoptera larvae and saw-fly larvae, and some spe-

cies of the genus Allorhogas are phytophagous (Macedo & Monteiro, 1989;

Marsh, 1991).

This paper presents the description of an unusual new genus and 2 new
species of Doryctinae from Brazil.

The wasps of the subfamily Doryctinae can be easily identified by keys

provided by Marsh, 1997. Terminology for sculpture follows Harris (1979).

Abreviations for the institutions that provided specimens for this study and

where type specimens are deposited are: DCBU (Departamento de Ecologia e

Biologia Evolutiva da Universidade Federal de Sao Carlos), INPA (Instituto

Nacional de Pesquisas da Amazonia), IBGE (Instituto Brasileiro de Geografia

e Estatistica).

1 Received October 26, 2001. Accepted January 29, 2002.

2 Universidade de Marilia (UNIMAR) - Av. Higino Muzzi Filho, 1001 Cx. Postal 054, Marflia,

SP, Brazil

3 Universidade Federal de Sao Carlos - DEBE Cx Postal 676, CEP 13 565-905, Sao Carlos, SP,

Brazil (CNPq Researcher Scholarship).
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Iare Barbalho & Penteado-Dias, NEW GENUS
(Figures 1-7)

Type species Iare rochae n. spec, Barbalho & Penteado-Dias

Occipital carina present (fig. 1) and meeting hipostomal carina; face granulate and slightly

rugose; vertex, frons and temples granulate (fig. 1); malar space smooth; 20-29 antennomeres;

metanotum and propodeum granulate; fore tibia with a row of 9 very short spines; hind coxae

with a short basal tubercle; in fore wings (fig. 3):(RS+M)a curved, m-cu arising before 2RS; r-m

vein present; first subdiscal cell open at apex and in hind wings: M+CU longer than 1M; first

metasomal tergum short and fused to second plus third metasomal terga (fig. 4). Body length of

2.7-4.8 mm.
Male. Unknown.
Distribution . Sao Paulo, Federal District (Brasilia), Rondonia and Manaus.

Etymology. The generic name is from the Tupy language Iare meaning joined.

Comments. The fusion of the first and second metasomal terga is unusual and

not found in other Doryctinae in the Neotropical Region.

Key to species of the genus Iare, NEW GENUS,
Barbalho & Penteado-Dias

1. Notauli not complete (fig. 2); first tergum of metasoma striate over entire surface

(fig. 4) /. rochae

2. Notauli fully developed (fig. 5); first tergum of metasoma striate only at apex

(fig. 7) /. ariquemes

Iare rochae Barbalho & Penteado-Dias, NEW SPECIES
(Figures 1-4)

Holotype: Head. (fig. 1) Face granulate and slightly rugose; vertex, frons and temples granulate;

face height 1.5 times longer than eye height; face width 1.8 times eye width; oral opening 1/2 of

eye height; eye width 2 times longer than temple width; malar space shorter than oral opening;

25 antennomeres; first flagellomere about equal to length of scape and pedicel combined.

Mesosoma. (fig. 2) Pronotum transversally striate in dorsal view, and granulate in lateral view;

mesonotum and mesopleura granulate, notauli present only anteriorly; sternaulus complete and

granulate; propodeum granulate except by rugose areas ; fore tibia with a row of 9 very short

spines; hind coxae with a short basal tubercle.

Fore wings (fig. 3) m-cu arising before 2RS; r-m vein present; first subdiscal cell open at apex,

2cu-a absent at apex.

Hind wings, (fig. 3) m-cu not tubular; r-m half of 1M.

Metasoma. (fig. 4) First metasomal tergum short, broad and fused to second and third metasomal

terga combined, first metasomal tergum with dorsal carina extending to the apex; most of third

metasomal tergum and base of fourth and fifth metasomal terga longitudinally striate, remaining

terga granulate; ovipositor equal to metasoma length .

Color. Head and thorax black; metasoma and ovipositor dark brown; legs light brown; wings

hyaline; stigma brown.

Body length. 4 mm.
Variation in female. 20 to 29 antennomeres; ovipositor longer than metasoma; entire body black;

2.7-4.8 mm.
Male. Unknown
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Figs. 1-7. lare rochae, n. sp . 1, head (dorsal view); 2, mesosoma; 3, wings; 4, metasoma. lare

ariquemes, n. sp. 5, mesoscutum; 6, propodeum; 7, metasoma.
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Holotype: Female, Fazenda Canchim, Sao Carlos, SP, Brazil June, 20, 1985. LA. Joaquim, col.(

Sweeping the vegetation) (DCBU).
Paratypes: 4 females, Fazenda Esteio, Manaus, AM, Brazil September 17, 1986. B. Klein, col;

at light, Fazenda Esteio, Manaus, AM, Brazil January 21,1986 (INPA); Reserva Ecologica do

IBGE, Brasilia, DF, Brazil September 25, to October 2, 1981 (IBGE) and Ubatuba, SP, Brazil

October 20, 1990, LA. Joaquin, col. (DCBU).

Etymology. Named for our colleague Odete Rocha, Universidade Federal de

Sao Carlos, Depto de Ecologia e Biologia Evolutiva, Sao Carlos, SP, Brazil.

Iare ariquemes Barbalho & Penteado-Dias , NEW SPECIES
(Figures 5-7)

Agrees with the description of/, rochae, except by: antennae broken; oral opening shorter than

malar space; notauli scrobiculate, (fig. 5) complete but shallow; propodeum (fig. 6) smooth in

lateral view and slightly granulate in dorsal view; first metasomal tergum striate only at apex and

slightly longer (fig. 7), remaining terga striate except sixth tergum granulate.

Male. Unknown.

Holotype: Female, Ariquemes, RO, Brazil, November, 28, 1986 (INPA);Malaise trap, J. A. Rafael,

col.

Paratype: Female, Ariquemes, RO, Brazil, November, 28, 1986 (DCBU); Malaise trap, J. A.

Rafael, col.

Etymology: The specific name is based on the type locality in Brazil.
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AN UNUSUAL INTERACTION BETWEEN A BANDED
HAIRSTREAK BUTTERFLY SATYRIUM CALANUS

(LYCAENIDAE) AND A STINK BUG BANASA DIMIATA
(PENTATOMIDAE) 1

David P. Moskowitz2

ABSTRACT: An unusual interaction between a male banded hairstreak butterfly (Satyrium

calanus) and a female stink bug (Banasa dimiata)^ is reported and illustrated. The interaction

involved the butterfly rubbing its hindwings on the dorsal surface of the stink bug. The interac-

tion may be related to an accidental encounter or to a chemical exchange from the stink bug to

the butterfly.

On 14 June, 2001 an unusual interaction between a male banded hairstreak

butterfly (Satyrium calanus Hiibner) and a female stink bug (Banasa dimiata

Say) was observed and photographed in East Brunswick Township, Middlesex

County, New Jersey (Figure 1). I am unaware of any reports of interactions

between these two taxa. The interaction involved the butterfly rubbing its

hindwings on the dorsal surface of the stink bug. During the entire encounter

there did not appear to be any aggressive behavior from either species. The
actions of the butterfly and the stink bug are not consistent with reported court-

ship, mating, or aggressive behaviors of butterflies (Rutowski 1997, 1998) or

Pentatomidae (McPherson 1982). The interaction may be related to accidental

contact associated with normal orienting behavior and perching posture of the

hairstreak (p. comm. anonymous) or to a chemical exchange from the stink

bug to the butterfly.

The interaction occurred at about 0930h, about one meter above the ground,

on a leaf of a highbush blueberry (Vaccinium corymbosum L.). The shrub was
located at the edge of a mixed oak woodland bordering an early successional

field. The observations began when S. calanus landed on a leaf occupied by B.

dimiata. The butterfly landed about one centimeter behind the stink bug, ori-

ented perpendicular to the long axis of the stink bug. After a few seconds, the

butterfly walked sideways toward the stink bug until the extreme posterior

portion of its hind wing, near the lowest anal eyespot, was in contact with the

extreme posterior portion of the stink bug. The butterfly then moved back-

wards, rubbing the hind wing across the dorsal side of the stink bug until end-

ing this movement near the metathoracic section of the stink bug. These move-
ments took a few seconds. The butterfly then remained still for another second

or two before flying off. The butterfly perched for about thirty seconds on

1 Received November 15, 2001. Accepted February 2, 2002.

2 EcolSciences, Inc., 75 Fleetwood Dr., Suite 250, Rockaway, NJ 07866,

dmoskowi@ecolsciences.com

3 The spelling of the specific "diamata" by Say (1832) is undoubtedly a misspelling of "dimidiata"

.
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another nearby leaf on the same shrub, before returning to the leaf occupied by

the stink bug, and repeating the same movements. It then flew off to another

nearby leaf on the same shrub and did not return to the leaf occupied by the

stink bug during another five minutes of observation. The stink bug was then

collected for later identification. During the observations the stink bug did not

appear to move although the photographs taken at the time suggest that it may
have slightly raised its abdomen toward the butterfly wing. Whether this is an

artifact of slightly varying angles of the photography or an actual occurrence

is unclear.

Pentatomidae secrete copious quantities of chemicals from metathoracic

glands (Aldrich 1988, Schuh 1995) and these secretions are likely transferred

to the entire body surface by the insect (p. comm. F. Carle, Rutgers University,

New Brunswick, NJ). The contact between S. calanus and B. dimiata termi-

nated on the dorsal surface near the stink bug's metathoracic glands, where

residual chemical secretions would likely be elevated. It is possible that the

butterfly was attempting to transfer chemicals to its wings from the stink bug.

The secretions of the Pentatomidae are believed to serve a variety of functions

that could be beneficial to the butterfly including mimicking ant attack

allomones that cause ants to repel parasitic intruders or ant brood pheromones

that reduce the likelihood of an attack upon the emitter (Aldrich 1988. Fiedler

et al. 1996, McBrien and Millar 1999, McPherson 1982). These pheromones

may provide other benefits as well, including increasing unpalatability and

antibiotic functions (Aldrich 1988, Blum 1985).

Male S. calanus commonly perch on shrubs and trees and wait for females

to fly by, often for long periods of time (Clench 1955, Howe 1975). These

perches are in elevated, open locations that offer little protection from ants.

Adult females, and possibly males as well, of some Lycaenidae have also been

reported to seek out host plants with ants present (Douglas 1986). Ants have a

well-developed attack response to intruders and adult butterflies venturing onto

these plants would likely be exposed to attack unless some type of chemical

signal is provided. Chemical protection is apparently lacking or poorly devel-

oped in Lycaenidae adults (Brower 1989, Fiedler et al. 1996) and obtaining

them from other sources could circumvent these attacks.

This observation may be related to an accidental encounter or to a possible

unsuspected relationship between S. calanus and B. dimiata that may involve

chemical exchange.
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BAETOPUS TRISHAE (EPHEMEROPTERA:
BAETIDAE): A NEW SPECIES AND NEW GENUS

FOR NORTH AMERICA 1

R.D. Waltz2

ABSTRACT: - The genus Baetopus is newly reported from North America based upon a distinc-

tive new species described from two larvae taken from a single mountain locality in North Caro-

lina. The new species is most closely related to B montanus, a species known from Mongolia,

but differs from that species, all Palearctic Baetopus species, and all other North American baetids

by the possession of a single ventrolaterally projecting horn from each side of the larval head

capsule and elongate maxillary palps extending well beyond the buccal area of the head. Diagno-

sis of the genus in North America and species keys to the known world larvae are provided.

The distinctive and relatively rarely collected baetid genus Baetopus

Kefvermuller is herein reported for the first time from North America. The

genus was known previously only from Poland, Russia, and Mongolia

(Keffermuller 1960, Soldan 1978, Landa and Soldan 1983). Soldan (1978)

alluded to a possible Baetopus species in the Nearctic based on adult hindwing

characters but did not provide further elaboration. Of the three nominal spe-

cies in the genus, only two species, B. wartensis Keffermuller (the type spe-

cies) and B. montanus Soldan, are known as both larvae and adults (Soldan

1978, Landa and Soldan 1983). The remaining species, B. asiaticus Soldan

(1978) from Mongolia is known only in the adult stage. A new and distinct

species is described below from larvae taken from a single mountain locality

in North Carolina.

Baetopus Keffermuller

Larval Diagnosis. Larvae of Baetopus are recognized by the three tails, elon-

gate claws that are greater than one-half the length of their respective tarsi,

simple gills on Abd. I-VII, and most readily by the very long fine setae cover-

ing the mouthparts (visible in backlighted/substage lighted specimens) in com-

bination with the distinctive labial palps. The long, dense setae give the mouth

region a bearded character both ventrally and dorsally. The labial palps when
viewed from the ventral side of the head capsule in a sorting dish, or under

higher magnification are clearly two segmented, ellipsoid to bulbous with a

distal, constriction or point, and covered with very fine, long setae. In the key

to North American baetid genera by Edmunds and Waltz (1996), Baetopus

will key into couplet 30, including Apobaetis Day and Paracloeodes Day. While

Apobaetis (square notched labial palps) and Paracloeodes (laterally bulbous

labial palps with distal pointed process) also possess elongate claws and two-

1 Received November 6, 2001. Accepted December 20, 2001.

2 Division of Entomology and Plant Pathology, 402 West Washington, Room W-290, India-

napolis, IN 46204.
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segmented labial palps, the characteristic shape of the labial palps of Baetopus

among the three genera is diagnostic.

Adults. Unknown. Although the adults of Baetopus are unknown in North

America, it should be noted that the adults of B. wartensis, the type species,

and the two Mongolian species possess a genital plate between the bases of the

male forceps, very similar to Centroptilum Eaton. Also the forceps bear a dis-

tinct basal tubercle much like Pseudocentroptiloid.es Jacob or some species of

Procloeon Bengtsson. The hindwings of Baetopus species are very similar in

shape to Centroptilum and Procloeon but they bear multiple cross veins.

Baetopus trishae Waltz, NEW SPECIES

Type material. Holotype, female larva, North Carolina: Jackson County, Panthertown Creek at

hiking trail off State Road 1301, CC# 7875, 24 June, 1999, D. Lenat, Trish MacPherson, D.

Penrose, collectors. Holotype is partially dissected and mounted in Euparal (abs. ale.) under

three separate cover slips on one slide including, coverslip 1 - head capsule (labrum and anten-

nae); coverslip 2 - mouthparts dissected and separated, with left foreleg; and coverslip 3 - tenth

tergum, paraprocts and caudal filaments mounted ventral side up. Remainder of the holotype

body, including legs and with most gills intact, is stored in alcohol. Holotype slide and vial are

deposited at the Purdue Entomological Research Collection, West Lafayette, Indiana. Paratype:

1 female larva, same site data as holotype, 25 May, 2001, D. Lenat, T. MacPherson collectors.

Paratype is in alcohol in the collection of the North Carolina Department of Environment and

Natural Resources, Division of Water Quality, Raleigh, NC.

Larva. Coloration: head capsule pale with darker shading at vertex. Scape and pedicel of anten-

nae shaded, flagellum pale. Prothorax pale with dorsomedian rectangulate, dark bordered mark

with interior shading. Mesothorax dark brown from anterior margin to base of wingpads; wingpads

pale. Metathorax and abdominal segment I pale. Legs pale with dorsal margins of femora darkly

shaded, coxae of mesothorax and metathorax dark brown, same color as mesothorax, in whole or

in part. Abdomen dorsally, lightly shaded. Abdominal segments III-VI with two large pale areas

on each segment. Abdomen VII dark, same color as mesothorax. Abdominal segments VIII-X

shaded, with segment X slightly darker than VIII-IX. Tails not banded. Head capsule (Fig. 1)

hypognathous, expanded anteriorly and flared; a single horn extends ventrolaterally from each

side of the head capsule juxtaposed to the capsule margin; head capsule and horns with scabrate

cuticular sculpturing. Antennae approximately twice length of head capsule (measured from ver-

tex to tip of labrum). Labrum (Fig. 2) rounded, approaching hemispherical, with very small

notch along distal margin, bearing many long fine setae dorsally, and branched, deeply bifurcate

setae marginally. Lingua evenly rounded and without median raised area, subequal to superlinguae.

Right mandible as in Figure 3. Left mandible as in Figure 4. Maxillae as in Figure 5 with elon-

gate well-separated denticles, and greatly elongated palps. Palp basal segment one-third length

of distal segment; jointly palp segments approximately equal to one half length of intact head

capsule (i.e., including all mouthparts attached). The distal palp segment elongate and with many
long, fine, setae Labium (Fig. 6): glossae and paraglossae subequal in length and narrowed

distally, with distal setae; labial palps two segmented, asymmetric, ellipsoid to bulbous with

outer margin evenly, gently, curved to apex and with distal, submedial constriction or blunted

point, and covered ventrally with long, fine, setae; dorsally bare except for row of six medial

setae. Hindwing pads small. Femora parallel-sided, without villopore, and with scales; dorsally

with few short, distally spatulate setae and dorsal sharp spines; ventral spines sharp and more
numerous. Tibiae with small dorsal spines, and ventrally, with smaller spines. Claws edentate,

approximately 0.7x length of respective tarsus. Gills I-VII simple, ovate, somewhat pointed dis-

tally, without margins or clear evidence of tracheation. Terminal filament present and subequal
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4

Figs. 1-6. Baetopus trishae n.sp., holotype, 1. female head capsule, frontal view. 2. Labrum.

3. Right Mandible. 4. Left mandible. 5. Maxilla 6. Labium.

to cerci in length, with lateral bristles. Caudal filaments without darkly pigmented banding, with

lateral bristles on inner side only. Paraprocts scaled with 13-15 marginal, sharp spines.

Etymology: trishae, feminine, genitive, named for one of the collectors of this

species, Trish Finn MacPherson, North Carolina.

DISCUSSION

The new species may be quickly sorted from all North American baetids

by the very elongate, and setate palps of the maxillae and by the distinct ven-
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trolaterally projecting horn on each side of the head capsule, as may be found

in some ephemerellids. The maxillary palps are greater than one half the length

of the head capsule and are easily seen even at lower magnifications in a sort-

ing dish. The distinct pair of horns on the head capsule (Fig. 1) that project

noticeably ventrolaterally when viewed from the front are unique among North

American Baetidae.

Compared to the type species of the genus, B. wartensis, the larva of the

new species, B. trishae, possesses several autapomorphies including elonga-

tion of the maxillary palps, the development of distinct side horns on the head

capsule, a more robust and rounded form of the labrum, and asymmetric labial

palps. The new species appears to be more closely allied to B. montanus based

on the similarity of characters, but may be easily differentiated using the key

provided below.

Key to the known world larvae of Baetopus Keffermiiller^

1. Larva with single, prominent ventrolateral horn on each side of head capsule (Fig. 1);

labrum (Fig. 2) dorsally covered with long, fine setae; labrum rounded (sub-semicircular)

and with very small median notch B. trishae Waltz (North America)

1' Larva without ventrolateral horns on each side of head capsule; labrum with long fine setae

or with short stout setae; labrum not sub-semicircular 2

2. Labrum dorsally with short, stout setae; distal segment of maxillary palps elongate,

irregularly cylindrical; gills more or less pointed B. montanus Soldan (Mongolia)

2'. Labrum dorsally with long, fine setae; distal segment of maxillary palps bulbous; gills

rounded B. wartensis Keffermiiller (Poland, Russia)

Information regarding the type locality is gratefully provided by Dave Lenat

and Trish Finn MacPherson. Panthertown Creek, at the collection site, has

dark, tannin stained waters, and a white sand substrate, very similar to a coastal

plain stream. The Whiteside granitic bedrock has very little buffering capac-

ity. The type locality is located in the Panthertown Valley, an atypical Blue

Ridge Mountains area distinguished by a broad flat valley floor that allows

formation of large bogs and serves as the headwaters for three separate streams.

At the time of collection, the measured site pH was 6.3 and alkalinity 4mg/l

CaCOr Panthertown Valley is part of the Nantahala National Forest. "The

impression is of a coastal plain stream that has been dropped into the moun-
tains." (Lenat, personal communication).

Baetopus wartensis, B. montanus, and B. trishae, as larvae, possess dis-

ruptive coloration patterns similar to patterns also seen in Barbaetis Waltz and

McCafferty, in some species of Plauditus Lugo-Ortiz and McCafferty, and in

some Baetiscidae. Most of the species included in the above dwell in pebble or

cobble substrates. The type species of Baetopus, B. wartensis, is known pri-

marily from larger, lowland rivers. Baetopus trishae and B. montanus are as-

sociated with smaller, rapidly flowing mountain streams. The remaining spe-

3 Key characters based on published descriptions, and holotype of B. trishae.
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cies from Mongolia, B. asiaticus, is postulated to be associated with lakes

(Soldan 1978:212).
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(Continued from page 224)

(4) Biological Control:

http://ag.udel.edu/other websites/biir/anoplophora/pdf/MidwBiolCtrlN.pdf (Smith. Michael

T. 1999. The potential for biological control of Asian Longhomed Beetle in the U.S. Mid-

west Biological Control News 6: 1-7.) and

http://ag.udel edu/other websites/biir/anoplophora/pdf/Bioctrl.pdf (Smith, Michael T. 2000.

Biocontrol and IPM for the Asian Longhorned Beetle The IPM Practitioner, 22:1-5).

In notes of entomological interest: Howard Boyd reported two observations: Feb 24, Mourning

Cloak Butterfly, Nymphalis antiopa, newly emerged from hibernation, in full sunlight, on win-

dowsill. Feb 26, first burrows of plasterer bees appearing, probably Colletes thoracicus. Joe Patt

reported seeing a tiger beetle on February 23, and Dale Schweitzer noted the late occurrence of

Shistocerca americana on January 30, at Dividing Creek, NJ.

William J. Cromartie,

Corresponding Secretary
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NOTES ON THE SOUTH AMERICAN RIPIPHORID
MACROSIAGON VITTULA

(COLEOPTERA: RIPIPHORIDAE) 1

Zachary H. Falin^

ABSTRACT: A misidentification of Macrosiagon vittula in the literature is discussed as are its

diagnostic characters, known distribution and unequal sex ratio in museum collections. Addi-

tional natural history observations and speculations are made based on its recent collection on

flowers of an Eryngium species, putatively E. elegans, in eastern Paraguay.

During a recent collecting expedition to eastern Paraguay on behalf of the

Division of Entomology, University of Kansas Natural History Museum, I had

the opportunity to observe and collect a small series of the uncommon ripiphorid

beetle Macrosiagon vittula (Gerstaecker) over a three day period. As there has

been some unnoticed confusion in the literature regarding this species, a note

addressing this problem as well as illuminating a few aspects of its natural

history seems appropriate.

Macrosiagon vittula was described as Ripiphorus vittula by Gerstaecker

(1855) from a series of six putative syntypes now deposited in the Museum fur

Naturkunde, Berlin. Other than catalog and checklist citations (Gemminger

and von Harold 1870, Csiki 1913, Blackwelder 1944), this species has not

otherwise been referred to in the literature. However, Manfrini de Brewer (1966)

redescribed and illustrated M. vittula in her treatment of Argentinian

Macrosiagon species but mistakenly identified it as the North American M.

lineare (LeConte). Having examined the types and original description of M.

vittula, the original description of M. lineare and 10 specimens identified by

Manfrini de Brewer as M. lineare, I am confident of this error. Apart from

mutually exclusive distributions and other, more subtle morphological differ-

ences, M. lineare differs from M. vittula in having the second metatarsomere

cylindrical, not dorsally flattened as in M. vittula.

The redescription and identification key provided by Manfrini de Brewer

(1966) are reasonably sound apart from the taxonomic misidentification and

the unclear genitalic figure. Identification of M. vittula can be somewhat diffi-

cult due to intraspecific variation in color and size that is common for species

of this genus. It can be distinguished from other South American Macrosiagon

species by the following diagnosis: protibia with one apical spur, median lobe

of pronotum without raised process, metatarsomere II dorsally flattened, ver-

tex longitudinally narrow and arched, elytra without longitudinal excavations

1 Received October 27, 2001. Accepted November 30, 2001.

2 Division of Entomology, KU Natural History Museum; Snow Hall, 1460 Jayhawk Blvd.;

Lawrence, KS 66045-7523. zack@ku.edu.
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and body most commonly reddish to yellowish with black elytral markings

along the suture, apices, humeri and longitudinally near the external margins

(figs. 1 and 2). In a few specimens, various body regions are blackish, particu-

larly the meso- and metathorax, and there are a few individuals with dark red

to blackish, indistinctly maculated elytra.

Figs. 1 and 2. Macrosiagon vittula, female. 1. Dorsal view. 2. Lateral view.

After examining 36 museum specimens and observing and collecting nine

individuals in eastern Paraguay, a small amount of new biological information

can be presented for this species. The type locality was reported by Gerstaecker

(1855) as "San Ioao del Rey", Brazil, almost certainly the city Sao Joao del

Rei in Minas Gerais State. All other collections of this species were made in

the following provinces and states: Jujuy and Tucuman, Argentina; Itapiia,

Paraguay; and Sao Paulo, Brazil. One specimen was collected in "Chapada",

Brazil, likely in Mato Grosso State. It appears that this species is southern

tropical and subtropical in distribution, ranging into the higher, drier eleva-

tions of northern Argentina.

It is curious to note that of the 40 M. vittula specimens whose sex could be

determined, only three were males. This female bias in museum specimens is

apparent in some Macrosiagon species [e.g., M. cruentum (Germar) and M.

flavipenne (LeConte)] but not in others [e.g., M. excavatum (Champion)] (pers.

obv.). Given that the vast majority of Macrosiagon individuals are collected

on flowers and assuming an even sex ratio upon hatching, one possible expla-



104 ESTOMOLOGICA1 NEWS

nation is that females of species which oviposit on inflorescences spend more

time exposed and vulnerable to collection than their male counterparts, thereby

becoming over-represented in collections Species in which opposition takes

place in less exposed locations [e g . ill the cre\ ices of soil as in M fcmtgirit-um

^Fabncius^ i^Chobaut lS^H] would be collected m more equal numbers as

Sliming males and females spend similar amounts of time feeding If this is the

case, censusing museum collections of various species may reveal something

of their biological habits Clearly, additional research is necessary to under-

stand the unequal sex ratios observed in certain species of this genus

The Paraguayan specimens were collected between 1:30 5 00 PM on

November 27m, 2Sth and 2^th. 2000. under hot. partly cloud\ to clear condi

tions. The collection locality was an infrequently grazed cattle pasture .id).\

cent to a patch of badly degraded Atlantic Forest (Paraguay: ltapua Reserva

San Rafael. Rancho San Pedro Mi. 26°3 124 S. 55^48" 1S"\\\ Q0 nfl All nine

specimens (eight females, one male) were collected on inflorescences ot

Eryngitm [Apiaceae (= Umbelliferae of authors)], putatively E elegans Cham,

and Schlechtd . b\ visually examining the scattered plants for beetles and sweep

ing them from the plants once found. On November 28th, flowers in the field

were inspected for beetles between 7:00 - 8:00 AM though none were found.

A second Macrosiagon species. St flovipt'nne. was also collected in the above

manner 00 the same plant on the 28th. All ten hiacrosiago* specimens, two oi

which are partially disarticulated (see below ), have been deposited in the Snow

Entomological Collection. Division of Entomology, University of Kansas Natu-

ral History Museum
Some individuals were swept immediately upon recognition, others were

observed for a few minutes before collection. Most individuals were found on

the undersides of inflorescences with the apices of their abdomens touching

the base of the inflorescence A subsequent search for eggs and primary

triungulin larvae or the inflorescences was unsuccessful; it is therefore un-

clear whether these individuals were in the act of oviposition or simply resting

in a relatively protected location Two females and the single male were found

walking around on the upper surfaces of inflorescences, repeatedly inserting

their moumpaits into the florets. Subsequent dissection of these two females

revealed a bolus of material m what appeared to be the posterior portion of

each of their midguts that occupied approximately 1/3 their abdominal vol-

ume. Under magnification, each bolus appeared to be partially digested cellu-

lar material, possibly left over from their larval meal, and not pollen as might

be expected. It is generally assumed that Macrosiagon species consume nectar

by means of their elongate galeae, though additional observations and dissec-

tions are necessary to more fully characterize the feeding habits of the adults.

Eryngium elegans occurs in Bolivia, southeastern Brazil, Paraguay. Uru-

guay and northern Argentina (Pontiroli 196S), a distribution nearly identical

to that expected for .\/. vittula Little is known of the plant specificity ot
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Mu( roiiagon ipecics, and it is impossible to say v, ,V/ f///w/« is specific

only to this plant 'fins Etytlgium species was by far the most attractive flo/.

ering plant to nor; locial wasps in the field. A second, unidentified plant also

appeared attractive, but close scrutiny revealed no beetles v\ flo */<

A second species of Eryngium, probably £ pandafolium Cham and Schlectd.,

examined in a nearby locality (Paraguay O'a/.aapa Reserva San Rafael,

Herrnosa, prop I.ope/ family, 26 18'56"S, 55°44'29"W, SOmj
found to be much less attractive to wasps and no ripiphonds were collected

from its inflorescences Mar.roua%on ln< uspidatutn (Lepechin) has been col

lected on inflorescences of /; campeslre. Linnaeus in France (Chobaul 1906)

and Algeria (Cros 1920), although it is morphologically quite different ffl

A/, viltula and likely not closely related

An informal survey of hyrnenopteran I taken from the beetle attrac

Eryn%ium included individuals from the following taxa Dialii lu; (Hatictldac

Halicitinae: Halictini), Bembicinm (Crabronidae Bembicinae Stigioi),

Me%i',lommum Trabronidae: Bembicinae Gorytini), Tochytphex Trabromdae

Crabromnae Larrini), M//.me (Tiphiidae My/minae, and Tiphia Tiphndae:

Tipbiinae) Of these, one or both of the latter two 'a/a teem most likely to be

the hosts of A/ viltula cons; .lously published host associations for

other Macrotiagon
|

and the fact that they ivere far more common on

t/r,^; /win inflorescences than the other h]
; ' y(\929)

reported that an individual specimen of W rayj (LeConte) wa I reared from the

cocoon of aMyzine species, probably Myzine obscura (Say) r = E/m of Rivnay),

collected in Illinois, L'SA The North American species M pectinatum (Fabri-

ciusj has been recorded as a parasitoid of Tiphia mornata Say (Riley 1874,

Davis 1919; while A/ octomaculatum fGerstaeckerj was reared from a "mixed

lot" of Tiphia cocoons collected in Illinois and Indiana (Davis 1919;

Macrotiagon species have been associated with various crabromd wasps ''Bar

ber 1915, Hook and Evans 1991) although no- tartohave been linked to

Bembicinus, Megistotnmum or Tachysphex Howevei j is) as in forage plant

and ovipositional site specificity, our kn vl< Ige of host specificity of

Macrotiagon species is scant, and it may be that any n of hyrnenopteran

taxa are suitable hosts for M viltula Additional research, including natural

history observations, will be necessary to fill the large gaps in our knowlec

of these fascinating parasitoids
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EFFECTS OF GYPSY MOTH (LEPIDOPTERA:
LYMANTRIIDAE) LABORATORY STRAIN AND

CROWDING ON EMERGENCE OF THE PARASITOID
COTESIA MELANOSCELUS (HYMENOPTERA:

BRACONIDAE) 1

Nathan P. Havill2 >3, Kenneth F. Raffa2

ABSTRACT: We examined the success of the gypsy moth larval endoparasitoid Cotesia

melanoscelus among 3 host rearing methods, and 2 laboratory Lymantria dispar host strains

When reared individually, parasitism success was higher for hosts reared in 1-oz. cups than in

cells of 50-cell rearing trays. Under these conditions there was no difference in C. melanoscelus

success between strains. However, when parasitized gypsy moths were reared together in groups

of 50, there was a distinct difference in parasitoid suitability between strains. Percent larval

parasitoid emergence was 7 9x higher for Delaware strain L dispar larvae than for NJSS larvae.

Parasitoid sex ratios were not significantly affected by host strain. The reduced ability of parasi-

toids to successfully develop was caused almost entirely by host mortality prior to parasitoid

emergence Implications for biological control of gypsy moth by C. melanoscelus are briefly

discussed

The gypsy moth, Lymantria dispar (L.) (Lepidoptera: Lymantriidae), is an

invasive species that feeds on over 300 species of trees and shrubs (Liebhold

et al. 1995). It is expanding its range south and west to new forest regions

despite extensive control efforts (McFadden and McManus 1991). A number

of hymenopteran and dipteran parasitoids have been introduced in North

America in attempts to control the gypsy moth. Among the more important is

Cotesia melanoscelus (Ratzburg) (Hymenoptera: Braconidae) a parasitoid of

early-instar gypsy moth larvae. Development of C. melanoscelus from ovipo-

sition to adult emergence requires approximately 20 days, and host larvae suc-

cessfully parasitized by C. melanoscelus die several days after parasitoid emer-

gence (Crossman 1922). Although C. melanoscelus can impact low density

gypsy moth populations (Barbosa et al. 1975), incomplete synchronization with

the gypsy moth life cycle (Weseloh 1976), and the impact of hyperparasitoids

(Muesebeck and Dohanian 1927), have been offered as explanations for its

limited efficacy. In addition, C. melanoscelus is difficult to mass rear, as labo-

ratory colonies often result in low levels of parasitoid emergence and highly

male-biased sex ratios.

A variety of host factors can affect the quality of host insects for parasitoid

development (Vinson and Iwantsch 1980; Godfray 1994). The tree species on

which host larvae feed can affect C. melanoscelus size, development time, and

1 Received April 26, 2001. Accepted October 18, 2001.

2 Department of Entomology, University of Wisconsin, Madison, WI 53706.

' Please address correspondence to the current address of Nathan P. Havill: USDA Forest

Service, Northeastern Center for Forest Health Research, 51 Mill Pond Rd., Hamden. CT
06514-1777.
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survival (Werren et al. 1992; Kruse and Raffa 1997). However, comparisons

of C. melanoscelus success among different strains of its host have not been

conducted. Such variation has been shown to be important for other

endoparasitoids (Chabora and Chabora 1971; Carton and Nappi 1991; Henter

and Via 1995; Stiling and Rossi 1996; Johnson et al. 1997). The purpose of

this study was to compare different methods of laboratory host rearing and the

effects of host strain on C. melanoscelus to improve laboratory production.

MATERIALS AND METHODS
We obtained gypsy moth egg masses from USDA-APHIS, Otis AFB, MA

(strain NJSS), and USDA-ARS, Beneficial Insects Introduction Lab, Newark,

DE. Insects were reared using previously described methods (Kruse and Raffa

1997). Before hatching, pre-chilled egg masses were surface sterilized in a

sodium hypochlorite solution (2060 ml d^O, 21 ml polyoxythylene sorbitan

monooleate and 40 ml bleach) for five minutes, rinsed three times with d^O,
and allowed to dry. Larvae were reared through the 1st stadium on artificial

diet (ICN Biomedicals, Aurora, OH) in circular 14.0 x 3.9 cm clear plastic

rearing containers (TriState Plastics, Dixon, KY), under a 16:8 (L:D) photope-

riod at 24° C and 50-70% r.h. in an environmental growth chamber. We ob-

tained adult Korean strain C. melanoscelus from the USDA, Newark, DE.

Wasps were maintained in culture on gypsy moth larvae and kept under a 18:6

(L:D) photoperiod at 24° C and 50-70% r.h. Newly emerged wasp cocoons

were placed in 240 ml plastic cups with honey and water. After emerging as

adults, wasps were allowed to mate for 24 h., and females were removed with

an aspirator, placed in plastic cups, and kept in a growth chamber at 15° C
until needed for experiments.

Upon molting to the 2nd stadium, randomly selected gypsy moth larvae

were individually introduced into a petri dish with 2-3 mated C. melanoscelus

females for parasitization. Under constant observation, each larva was attacked

by one female and removed from the dish. A maximum of 20 larvae were

parasitized by each wasp. After parasitization, larvae were randomly assigned

to 1 of 3 different rearing methods: 1) individual larvae in cells (4 x 2.5 x 1.5

cm) of 50-cell clear plastic rearing trays. Trays were covered with mylar plas-

tic, with 3 pin holes punched through for each cell (Kleiner et al. 1995; Chenot
and Raffa 1998); 2) individual larvae in 1-oz. clear plastic cups with card-

board covers; 3) groups of 50 larvae in circular 14.0 x 3.9 cm clear plastic

rearing dishes. Unparasitized gypsy moth larvae from the NJSS strain were

also reared in groups of 50 as above for comparison. All larvae were provided

with artificial diet, which was replaced every 2-3 days for larvae reared in

cups and dishes, and every 7 days in trays. Larvae were monitored daily for

the presence of emerged C. melanoscelus cocoons, gypsy moth mortality, or

pupation.

Parasitism rates are expressed as percent of hosts from which a parasitoid
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cocoon emerged (% larval emergence), and percent of all hosts from which an

adult parasitoid was ultimately produced (% adult emergence). Percent non-

emergence mortality of hosts was calculated as the original number of parasit-

ized hosts, minus the sum of the number of parasitoid cocoons and the hosts

that survived to pupation, divided by the original number of hosts. For the

larvae reared individually in trays and 1-oz. cups, % parasitism, % successful

parasitism, and % female parasitoids were analyzed using chi-square tests (dfj,

P = 0.05) to determine differences between proportions among gypsy moth

strains and rearing method combinations. For the larvae reared collectively in

dishes, % larval emergence, % adult emergence, parasitoid non-emergence

mortality, and % female parasitoids were analyzed as one-way analysis of vari-

ance (PROC GLM; SAS Institute 1990), with data from each dish as the unit

of replication. Gypsy moth mortality over time for both parasitized strains and

unparasitized NJSS were analyzed with repeated measures analysis of vari-

ance (PROC MIXED; SAS Institute 1990). Residuals were examined for nor-

mality using PROC UNIVARIATE (SAS Institute 1990).

RESULTS AND DISCUSSION

Percent parasitism, larval emergence, percent successful parasitism, adult

emergence, and sex ratio of parasitoids emerging from gypsy moth larvae are

shown in Table 1 . Hosts reared in 1 oz. cups were 2.9x more likely to produce

parasitoid cocoons and 5.4x more likely to produce parasitoid adults than hosts

reared in trays. When hosts were reared individually, there was no difference

in parasitoid success between the two host strains. Sex ratios were not signifi-

cantly affected by rearing method, or host strain.

When hosts were reared in groups of 50, there was a strong effect of host

strain on the success of C. melanoscelus (Table 2). Percent parasitism was

7.9x higher, and percent successful parasitism 1 1 .5x higher for Delaware strain

larvae than for NJSS larvae. Sex ratios were not significantly affected by host

strain. The non-emergence mortality of host larvae was 56.41% higher for

NJSS strain larvae than Delaware strain. By day 14, when parasitoids began

emerging, there were was an average of 39.2 hosts alive per dish out of the

original 50 for the Delaware NJSS strain and 13.6 alive for the Delaware NJSS
strain (Fig. 1).

The success of C. melanoscelus parasitism was affected by both rearing

method and host strain. When reared individually, hosts in 1-oz. cups pro-

duced significantly more parasitoids than hosts reared in 50-cell trays. This

may be related to more frequent replenishment of fresh diet, or less humid
conditions in cups than trays.

When reared individually, there was no difference in parasitoid success

between the two gypsy moth strains. However, a distinct difference in host

suitability was evident between strains when larvae were reared in groups of

50 (Table 2, Fig. 1). Crowding in field and laboratory populations can cause
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Table 1. Effects of gypsy moth strain and rearing method on success of parasitism by C.

melanoscelus for individually reared hosts. Means followed by different letters within a column

are significantly different (Chi-square test dfi, P < 0.05).

Gypsy Moth
Strain
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physiological changes in gypsy moth larvae (Leonard 1981). The effects of

crowding on larval development may differ between the two strains and thus

differentially affect the suitability of larvae for C. melanoscelus. The effects

of crowding on parasitoid success will require further experimentation in both

the laboratory and the field.

Previous dissections of randomly selected laboratory-reared gypsy moth

larvae that had been exposed to C. melanoscelus demonstrated that parasitoid

larvae were almost always alive prior to the death of their host (Chenot 1996).

This suggests that the failure of parasitoids to successfully develop is more

likely due to general features of host quality than active host defenses. The

results reported here are consistent with this conclusion. The reduced ability

of parasitoids to successfully develop in NJSS strain hosts was caused almost

entirely by non-emergence from hosts that died prematurely (Table 2, Fig. 1).

Survival of unparasitized NJSS larvae was the same as parasitized Delaware

larvae until day 14, when parasitoid larvae started to emerge, while parasitized

NJSS larvae died at significantly higher rate. By day 14, 78.4% of parasitized

Delaware strain gypsy moths were still alive compared to only 27.2% of para-

sitized NJSS larvae.

These bioassays revealed significant genotypic variation in parasitoid suit-

ability among gypsy moth strains. The NJSS laboratory strain has been in colony

for over 35 generations. Over time, phenotypic changes such as faster devel-

opment times, higher fecundity, increased resistance to nuclear polyhedrosis

virus (NPV), and decreased resistance to the bacteria Bacillus thuringiensis

(Bt) have been observed (Keena and O'Dell 1994). Laboratory colonies often

experience significant inbreeding and are under different selective pressures

than wild populations. However, variability between laboratory colonies sug-

gests similar variability could exist in field populations. This effect could im-

pact biological control efforts and could help explain the historically limited

success of C. melanoscelus in reducing gypsy moth populations.
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A NEW SPECIES OF NEOPLATYCERUS
(HYMENOPTERA: ENCYRTIDAE) FROM EGYPT,

PARASITOID OF THE VINE MEALYBUG,
PLANOCOCCUS FICUS (HOMOPTERA:

PSEUDOCOCCIDAE) 1

Vladimir A. Trjapitzin2 , Serguei V. Triapitsyn3

ABSTRACT: A new species of the little known encyrtid wasp genus Neoplatycerus is described

from the Nile River delta in Egypt. A part of the type series of N. kemticus sp. n. was reared from

the vine mealybug, Planococcus ficus, on grape, and this host association makes it a candidate

agent for introduction into California vineyards for the on-going classical biological control pro-

gram against this pest. A key to the three described species of Neoplatycerus in the world is

provided.

Among the material of Encyrtidae (Hymenoptera: Chalcidoidea) parasi-

toids of the pink hibiscus mealybug, Maconellicoccus hirsutus (Green), as well

as of some other mealybugs (Homoptera: Pseudococcidae) in Egypt, sent to

the junior author for identification by Dr. Ahmed H. El-Heneidy, a new spe-

cies of the little known genus Neoplatycerus Subba Rao was found. It was

reared in the Nile River delta from an unidentified Planococcus species on

grape, very likely the vine mealybug, P. ficus (Signoret). Later, a larger series

of the same species, reared in Giza, Egypt, from P. ficus on grape, was kindly

provided for our study by Dr. John S. Noyes.

We believe, based on the available information on host associations of the

other species of Neoplatycerus from Israel (Rivnay 1945), that the new taxon

described below almost certainly is a primary parasitoid of P. ficus. This new

host record, combined with the apparent climatic similarities between the up-

per Nile River delta and the valleys of southern and central California, makes

this new species a promising candidate for introduction into California against

P. ficus. The latter is a serious pest in table and raisin grapes in California and

a classical biological program against it is being implemented there using spe-

cies from other encyrtid genera such as Anagyrus Howard and Leptomastidea

Mercet (Daniel Gonzalez, personal communication). No species of Neoplaty-

cerus has ever been tried as a biological control agent against a mealybug host.

Terms for morphological features are those of Gibson (1997). Acronyms

for depositories of specimens are as follows: BMNH, The Natural History

Museum, London, England, UK; PPCE, Plant Protection Research Institute,

Cairo, Egypt; UCRC, Entomology Research Museum, University of Califor-

1 Received November 28, 2001. Accepted January 5, 2002.

2 Zoological Institute, Russian Academy of Sciences, St Petersburg 199034, Russia.

3 Entomology Research Museum, Department of Entomology, University of California, River-

side, California 92521, USA.
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nia, Riverside, California, USA; ZISP, Zoological Institute, Russian Academy

of Sciences, St. Petersburg, Russia. An abbreviation used in the text is: F =

antennal funicle segment.

Genus Neoplatycerus Subba Rao, 1965

Neoplatycerus Subba Rao, 1965: 150. Type species: Neoplatycerus tachikawai Subba Rao, 1965,

by monotypy and original designation.

Neoplatycerus Subba Rao; Hayat et al., 1975: 7, 18; Noyes and Hayat, 1984: 306-307; Trjapitzin,

1989: 125.

Diagnosis. The important distinguishing morphological characteristics of

Neoplatycerus are as follows.

Female. Body robust. Frontovertex very wide; ocelli in an obtuse triangle. Facial cavity,

formed by scrobes, either deep, delimited apically by a well-developed acute ridge, or shallow,

delimited both apically and laterally, or only laterally, by acute margins. Antenna inserted close

to mouth margin; foliaceous, strongly broadened and flattened; scape with a strongly curved

ventral margin and a slightly curved dorsal margin with a well-developed outer flange; pedicel

subtriangular, wider than long; funicle 6-segmented, all funicle segments strongly transverse;

clava entire, strongly obliquely truncate. Mandible with 2 teeth; maxillary palpus 4-segmented,

labial palpus 3-segmented. Pronotum short; mesoscutum without notauli. Wings not abbrevi-

ated; forewing infuscated, submarginal vein without a triangular expansion, marginal vein punc-

tiform, stigmal vein strongly curved, postmarginal vein not as short as or slightly shorter than

stigmal vein. Gaster with ovipositor not protruding; paratergites present in the type species.

Male (not known for the type species). Antenna not foliaceously enlarged, with scape only

slightly or moderately broadened and flattened; pedicel longer than wide; funicle 6- segmented,

with all segments somewhat wider than long, or Fl subquadrate; clava entire, not truncate; pu-

bescence of flagellum very short.

Comments. Depending on the classification, the genus Neoplatycerus is

placed either in the tribe Chrysoplatycerini, subtribe Chrysoplatycerina

(Trjapitzin 1989) or the tribe Aenasiini (Noyes and Hayat 1994) of the sub-

family Tetracneminae.

The clava of the female antenna of the type species N. tachikawai from

India was initially reported to be two-segmented (Subba Rao 1965). However,

Hayat et al. (1975) illustrated the antenna of N. tachikawai as having a solid

clava and also stated in one of the couplets of their "Key to some Indian genera

of the Anagyrini based on females" that the clava in Neoplatycerus is indeed

unsegmented. Later, Noyes and Hayat (1984) provided a drawing of the fe-

male antenna of an Oriental Neoplatycerus species, also with a solid clava,

noting that at least three undescribed species of this genus were known to

them from India and Malaysia.

Key to the described species of Neoplatycerus, females.

1 Clava about as wide as long N. tachikawai Subba Rao
- Clava distinctly longer than wide 2

2 Head and mesosoma black AT kemticus, new species

- Head and mesosoma brown N. palestinensis (Rivnay)
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Neoplatycerus tachikawai Subba Rao, 1965

Neoplatycerus tachikawai Subba Rao, 1965: 150-152; Hayat et al., 1975: 18, 20.

Type locality: Bhubaneswar, Orissa, India.

Distribution: India (Orissa, Uttar Pradesh).

Hosts: Icerya seychellarum (Westwood) (Margarodidae), ?Pulvinaria sp. (Coccidae), and

Rastrococcus iceryoides (Green) (Pseudococcidae).

Comments. Neoplatycerus tachikawai was illustrated in detail by Hayat et

al. (1975). In Shahjahanpur, Uttar Pradesh, this species was reared from R.

iceryoides on Mangifera indica L. (Hayat et al. 1975).

Neoplatycerus kemticus V. Trjapitzin & S. Triapitsyn,

new species

(Figs. 1-4)

Female. Length 1.09-1.45 mm. Head lentiform, as wide as high. Frontovertex convex; ver-

tex about 1/2 head width. Occipital margin right. Inner orbits of eyes slightly diverging anteriad.

Temples present but short, about 1/8 maximum diameter of eye. Ocelli in a slightly obtuse tri-

angle (somewhat more than 90°). Distance between posterior ocelli 2 x more than distance be-

tween posterior ocelli to anterior ocellus and considerably more than distance to eye margins

(10 : 4). Ratio of distance between upper margin of facial cavity to mouth margin and head

height 15 : 38. Facial cavity, formed by scrobes, very shallow but wide, delimited apically and

laterally by acute margins. Antenna inserted not far from oral margin; torulus clearly at below

level of lower eye margin. Distance between toruli 3.75-5.00 x more than distance from torulus

to mouth margin, the latter concave. Width of oral aperture about 1/3 head width. Malar space

equal to maximum height of eye; its sides almost right. Interocular prominence weakly pro-

nounced, low.

Antenna strongly broadened and flattened (Fig. 1). Scape about 1.7 x as long as its greatest

width, with dorsal outer flange. Pedicel triangular, flat dorsally. All funicle segments transverse

Clava undivided, more or less obtusely pointed, longer than wide and longer than funicle

Mesosoma convex. Pronotum short; mesoscutum 2 x as wide as long; scutellum subtriangular,

1.5 x as wide as long and about as long as mesoscutum. Metapleuron visible, very narrow, wid-

ening ventrally. Propodeum very short medially and well developed laterally.

Wings not abbreviated, at least reaching apex of gaster or slightly exserted beyond it. Forewing

(Fig. 2) about 3.0 x as long as its maximum width. Costal cell 17 x longer than wide. Marginal

vein punctiform; stigmal vein strongly curved, not broadened at apex; postmarginal vein long, its

apex slightly exceeds level of stigmal vein apex

Gaster a little longer than mesosoma. Ovipositor practically not exserted. Pygostyles about

at level of fourth visible gastral tergite.

Sculpturing. Frontovertex with very shallow reticulate sculpture and with minute dispersed

points. Interantennal elevation, scrobes, and lower part of face with strong cellulate sculpture of

rather large meshes. Mesoscutum reticulate. Axilla and scutellum dull, aterciopetiolate, with

very small disperse points Mesopleura with shallow longitudinal reticulate sculpture. Sides of

propodeum almost smooth, with very small dispersed points.

Color. Body dark, with some parts more or less metallic. Frontovertex with some bluish-

violet-bronze luster. Facial cavity, interantennal elevation, and lower part of face with rather

strong bronze-violet luster. Antenna dark, outer side of scape with strong green luster, flagellum

with some violet Palpi and tegula black. Apex and sides of scutellum greenish. Mesopleura dark

violet; metapleura dark blue. Forewing (Fig. 2) darkened except basal 1/3 of blade hyaline and

devoid of hairs (except for costal cell); apex of wing clearer. Legs black, with pro- and meso-
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tarsi brownish-black; mesotibial spur yellowish-white; metatarsus yellowish-white, except dis-

tal segment darker. Sides of propodeum bright green. Exserted part of ovipositor sheaths black.

Chaetotaxy. Head (including eyes) not pubescent. Mesoscutum with short black adpressed

hairs. Sides of propodeum with small tuft of clear setae on anterior margin.

Male. Length 0.79-1.22 mm. Frontovertex very short, its width somewhat more than 1/2

width of head (2.2:4). Posterior ocelli near occipital margin. Distance between posterior ocelli

about 3 x more than distance from posterior ocellus to eye margin and about 2 x more than that to

anterior ocellus. Scrobes very deep and long, reaching level of upper eye margin and do not unite

above (anterior ocellus just above that level). Outer margin of scrobe touching eye margin.

Interscrobal ridge very narrow in middle of face, abruptly broadening beneath level of toruli.

Toruli immediately above lower eye margin. Malar space height more than diameter of eye (2:1.5).

Antenna (Fig. 3) not strongly broadened as in female. Scape somewhat broadened and flattened,

-V~-.->

S***

1

2

Figures 1-3. Neoplatycerus kemticus, new species. (1) Antenna, female; (2) Forewing, female;

(3) Antenna, male.
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about 4.6 x as long as wide. Pedicel small, 4.6 x shorter than scape and about 1 .7 x as long as its

own width at apex. Flagellum only slightly widening towards apex. Fl as long as pedicel and as

long as wide, F2 a little shorter than Fl (4:5) and slightly wider than long (5:4), F3 as long as F2

and wider than long (3:2), F4 a little longer than F3 and slightly wider than long (5.5:4.5), F5 a

little shorter than F4 and somewhat wider than long (5.5:4), F6 as long as F5 and wider than long

(3:2), clava solid, with rounded apex, 2.5 x as longer than wide, as wide as F6 and as long as 4

preceding funicle segments combined.

Mesoscutum about 2 x as wide as long. Forewing 2.5 x as long as its greatest width.

Genitalia as in Fig. 4.

Sculpturing. Lower part of face with reticulate sculpture, but not so deep and pronounced as

in female. Scutellum not mat, but rather brilliant, with superficial reticulate sculpture.

Coloration similar to that of female, but entire scutellum with green shine; forewing weakly

infuscated (except around stigmal and postmarginal veins); basal half of metabasitarsus dark.

Type material: Holotype female on card labeled: 1 "EGYPT: Giza, 15.iv.2000, M. H. Tawfik

& A. R. Atia. Ex. Planococcusficus (Signoret) on grape"; 2." Neoplatycerus kemticus V. Trjapitzin

& S. Triapitsyn HOLOTYPE female". Holotype deposited in BMNH. Paratypes: same data as

Figure 4. Neoplatycerus kemticus, new species. Genitalia, male.
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holotype, 64 females on 32 cards and 28 males on 16 cards [BMNH]; 7 females, 3 males on

points and 1 female, 1 male on slides, labeled: "Egypt, Kafr El-Sheikh, Baltem, 28.viii.2000, A.

Hendawy. On grapevine Ex. Planococcus sp. (P. vitis or P. citri)" [UCRC, PPCE, ZISP].

Etymology. The specific name refers to Kemt, one of the names (in free

translation) that the ancient Egyptians used to call their country.

Diagnosis. The new species is most closely related to N. palestinensis from

which it differs in the following characters.

N. palestinensis. Female: head yellowish-brown, vertex slightly darker than the rest of the

head; scape yellowish with a violaceous tinge; all tibiae brownish, tarsi all dirty white, except for

the following segments: tarsal segments 1 and 5 of foreleg and distal tarsal segment of the middle

leg brown, basal half of metabasitarsus violaceous brown; posterior ocelli as distant from each

other as from the eye margin; facial cavity not delimited above by an acute margin. Male: scape

3 x as long as broad; clava as long as 3 preceding segments combined.

N. kemticus. Female: head dark, frontovertex with some bluish-violet-bronze luster, facial

cavity, interantennal elevation, scrobes, and lower part of face with rather strong bronze-violet

luster; scape dark, its outer side with strong green tinge; all tibiae black, pro- and meso- tarsi

brownish black, metatarsus yellowish-white except for apical segment darkened; posterior ocelli

considerably more distant from each other than from the eye margin; facial cavity delimited

above by an acute margin. Male: scape 4.6 x as long as broad; clava as long as 4 preceding

segments combined.

Distribution: Known from the type localities in Egypt only.

Hosts: The vine mealybug, P. ficus.

Comments. Like other species in the same genus, N. kemticus may not be

monophagous; its range of probable mealybug hosts in the area of origin re-

mains to be investigated.

Neoplatycerus palestinensis (Rivnay, 1945)

Tropidiophryne [sic\] palestinensis Rivnay, 1945: 119-121.

Neoplatycerus palestinensis (Rivnay); Trjapitzin, 1989: 125.

Type locality: Jerusalem, Palestine [now Israel].

Material examined: ISRAEL, Tel Aviv, 1987, Y. Ben-Dov, 1 female, "ex. Ferrisia virgata"

(det. J.S. Noyes) [BMNH].
Distribution: Israel.

Hosts: Eriopeltis sp. (Coccidae), the striped mealybug, Ferrisia virgata (Cockerell) (new

host record), and the citrus mealybug, Planococcus citri (Risso) (Pseudococcidae).

Comments. This species was described from Palestine (now Israel) by

Rivnay (1945) from two series of specimens, one from Eriopeltis sp. on a

composite thistle in Jerusalem and the other from the citrus mealybug, P. citri,

on pomegranate in Rehovoth (altogether 6 females, 3 males). He placed this

species in the genus Tropidophryne Compere. As Rivnay (1945) wrote (pp.

120-121"), "Type and allotype to be deposited in the British Museum, one

paratype female will be deposited in each of the following: United States Na-
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tional Museum, Washington, D.C.; Collection of the Entomological Society

of Southern Africa, Pretoria; Collection of the Entomological Society of Egypt,

Fouad ler, Cairo. Other paratypes will be retained in the collection of the Ag-

ricultural Research Station at Rehovoth".

In 1966, the senior author met Prof. Rivnay in his home at Rehovoth (now

Rehovot) and asked him about the types of his Tropidophryne palestinensis.

He answered that he had sent all the material away as indicated in his publica-

tion. However, Dr. David Rosen could not find at that time the specimens of T.

palestinensis in the collection of Faculty of Agriculture of the Hebrew Univer-

sity (of Jerusalem) at Rehovot.

Kerrich (1978), revising the genera Tropidophryne and Neoplatycerus,

wrote (p. 130) that the holotype of Rivnay' s species was lost and neither of the

collections mentioned above could be found and that "Dr. Rivnay has most

kindly sent the material that he had at that date (1965) been able to trace in

Israel, and allowed it to be retained for the British Museum (Natural History)

collection. It consists of three slides: 1) a mount of the right antenna and fore-

wing of a male, labeled: "Jerusalem, Bytinski-Salz", presumably from the same

series as the holotype; 2) a mount of a whole female specimen from Rehovoth,

September 1942, ex. P. citri on pomegranate, E. Rivnay; and 3) a mount of the

right antenna and forewing of a female labeled same as the above female".

Neoplatycerus palestinensis has the facial impression sharply marginated

only laterally, as in Zarhopalus Ashmead. Kerrich treated this species in the

genus Tropidophryne but doubted the correctness of such a placement. Rivnay

(1960) himself supposed that his Tropidophryne palestinensis might belong to

an undescribed genus. Trjapitzin (1971) stated that it does not belong to

Tropidophryne and later transferred this species to Neoplatycerus (Trjapitzin

1989).
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SIGNIFICANT RANGE EXTENSIONS FOR
SOUTHWESTERN NEARCTIC MAYFLIES

(EPHEMEROPTERA: BAETIDAE) 1

W. P. McCafferty2 , M. D. Meyer2 , Gary T. Lester3

ABSTRACT: Records are provided for five southwestern North American (including Mexico)

species of Ephemeroptera by way of initial reports of Camelobaetidius similis from California

and the USA, Cloeodes peninsulus from Arizona and the USA, C excogitatus from Oregon,

Homoeonueria alleni from Montana, and Lachlania saskatchewanensis from Nebraska. All records

represent notable northern range extensions, except for the record of L saskatchewanensis, which

is an eastern range extension within the USA. Short discussions regarding the significance of

these distributional data are also provided.

In the following we provide new state records and range extensions north-

war J or eastward for five Nearctic mayfly species that are mainly southwest-

ern in distribution, including Mexico, and whose major generic biogeographic

affinities are thought to be Neotropical (e.g., McCafferty 1998). The species

reported here belong to taxa that currently are not undergoing revisionary work

and are not planned to be the subject of such research in the near future. Fur-

thermore, because the distributional data are pertinent for the Ephemeroptera

of North America project in establishing species ranges, and thereby expand-

ing the bases upon which the environmental status of such species may be

established, it is important to make such data available at this time. Voucher

specimens of samples recorded here are deposited in the Purdue Entomologi-

cal Research Collection, West Lafayette, Indiana.

Camelobaetidius similis Lugo-Ortiz and McCafferty (Baetidae). This spe-

cies has been known only from Mexico, including the following Mexican states:

Guerrero (Lugo-Ortiz and McCafferty 1995), from where it was originally

described; Tamaulipas (Wiersema and Baumgardner 2000); and Oaxaca,

Sinaloa, and Sonora (Randolph and McCafferty 2000). A new record for Cali-

fornia and therefore also the first record for the USA is as follows:

Larva, California, Plumas Co., North Fork Feather R , IX-2001.

The new record represents a significant, somewhat disjunct range exten-

sion into northern California. Whereas C. similis appears well-represented in

Mexico, only the further study of California mayfly fauna will determine any

possible environmental risk status associated with C. similis in that state. The

only other nominal species of Camelobaetidius Demoulin that has been known

from California is C. warreni (Traver and Edmunds), which was reported only

' Received December 15, 2001. Accepted January 2, 2002.

2 Department of Entomology, Purdue University, West Lafayette, IN 47907

3 105 East 2nd Street, Suite #1, Moscow, ID 83843.
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from Stanislaus County, in central California by Traver and Edmunds (1968),

but which is widespread throughout much of the West and can be common in

areas such as southern Utah and western Nebraska (McCafferty and Randolph

2000, McCafferty et al. 2001).

Cloeodes peninsulus Waltz and McCafferty (Baetidae). This distinctive

species has been known previously only from the larval type material taken in

the Mexican state of Baja California Sur (Waltz and McCafferty 1987). A new
record for Arizona and therefore also the first record for the USA is as follows:

Larvae, Arizona, Cochise Co., unnamed intermittent Rucker Canyon stream, from Campground

at fenceline, above Rucker Lake, VI-1-2000, K. Palmer and D. McCarty.

Other Cloeodes Traver larvae have also been taken from pools (either sea-

sonal or daily) along streams, both in North America (C. macrolamellus Waltz

and McCafferty from remnant pools along the ephemeral Cherry Creek, north

of Silver City, New Mexico) (Waltz and McCafferty 1987) and in South

America (the remarkable C. hydation McCafferty and Lugo-Ortiz—a species

which is capable of tolerating periodic dehydration—from daily spring pools

along a tributary of the Rio Bento Gomes in Mato Grosso, Brazil) (McCafferty

and Lugo-Ortiz 1995, Nolteet al. 1996). Because of the very low number of its

known occurrences, Cloeodes peninsulus should be considered a possibly im-

periled species in North America.

Cloeodes excogitatus Waltz and McCafferty (Baetidae). This species was

originally described from larvae taken at Oak Creek Canyon near Flagstaff,

Arizona (Waltz and McCafferty 1987). More recently larvae were reported

from northern California by Waltz et al. (1998), thus providing the furthest

northern Western Hemisphere record of Cloeodes, a genus which is essen-

tially circumtropical (see Lugo-Ortiz and McCafferty 1999). We are now able

to extend the known range of this species, and genus, even further north into

Oregon as follows:

Larvae, Oregon, Josephine Co, South and North Forks of Rough and Ready Cr. and "Alberg"

Cr, T40S R9W S16, 11-1997, D Perez, deposited in the collection of EcoAnaysts, Inc., Mos-
cow, Idaho.

Homoeoneuria alleni Pescador and Peters (Oligoneuriidae). This species

was originally described from Chihuahua (Mexico), New Mexico, and Utah

(Pescador and Peters 1980). More recently it was reported from Colorado by

Durfee and Kondratieff (1994). The following new record data indicate that

this western species extends into the northwest plains:

Larvae, Montana, Prairie Co., mouth of the Powder R., VIII-13- 1999, D. Gustafson.

Although apparently of Neotropical origin (Pescador and Peters 1980), the

genus Homoeoneuria Eaton is most diverse in North America and demon-
strates a North American distribution pattern that further suggests relatively

old austral affinities (McCafferty et al. 1992, McCafferty 1998) (not the typi-
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cal post-Pleistocene distributional patterns demonstrated by most austral groups

presently in North America). Larvae are found in sand substrates in flowing

waters (e.g. Pescador and Peters 1980, Klubertanz and Hess 2001) in the Mid-

west and Southeast, and in parts of the Intermountain West, where the genus is

represented by H. alleni.

Homoeoneuria ammophila (Spieth) has been known from midwestern ar-

eas of North America (see McCafferty and Hubbard 1998, Randolph and

McCafferty 1998), and recently was reported as far west as western Nebraska

(McCafferty et al. 2001). This is relatively near to the eastern Montana area

from where we report H. alleni, and although we presume the two species to

be allopatric in the northern Great Plains, it is not without precedent that cer-

tain western mayflies found in sandy bottomed rivers may range into central

Nebraska (see below).

Lachlania saskatchewanensis Ide (Oligoneuriidae). This species demon-
strates a broader western North American distribution that other species treated

herein, occurring from Saskatchewan to Mexico (see e.g., McCafferty et al.

1997). It is one of several species that demonstrates a classic distribution pat-

tern seen in certain western species that ranges from the lower Colorado River

Drainage System to the Saskatchewan River Drainage System, and usually

includes the upper Green River Subsystem in the area where Colorado, Utah,

and Wyoming all meet (see Lehmkuhl 1976, McCafferty 2001, Webb et al.

2002). We are able to extend the known range of L. saskatchewanensis to the

north central Great Plains of the USA as follows:

Larvae, Nebraska, Blaine Co., Dismal R. at Hwy 2 south of Dunning, VII-26-2001; male adults,

Nance Co., Loup R. at Hwy 14 S of Fullerton, VII-28-2001, Kondratieff and Zuellig (adults at

Colorado State University).

The overall range of L. saskatchewanensis is not a distributional pattern

common to most western mayfly species; however, it is explicable at least for

some species associated with sandy bottomed streams because there evidently

has been connections between the Rocky Mountain region, for example, in

northern Colorado, with the upper Great Plains via the Platte River Drainage

System.
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SCIENTIFIC NOTE

NEW RECORD OF ZORAPTERA IN DELAWARE 1

Andrew Edward Z. Short^

The order Zoraptera is represented by two species in the Nearctic region. Floridazoros snyderi

is known from Florida and Jamaica (Gurney, 1938) and Usazoros hubbardi is known from the

eastern US, as far west as Kansas and as far north as Wappello County, Iowa (Reigel and Ferguson,

1960) and Adams County, Pennsylvania (Reigal, 1963). Both of these species were moved from

the genus Zorotypus by Kukalova-Peck (1993).

On 28 November 1998, I collected two nymphs and one apterous adult of U. hubbardi in

Frenchtown Woods Natural Area in Glasgow, Delaware. A second visit to the site on 30 Novem-

ber 1998 yielded two additional apterous adults, only one of which was collected. All specimens

were found under the bark of the trunk of a large, dead, deciduous tree. The collection site was

surrounded by vernal wetland habitat with sweetgum-yellow poplar forest cover type (Eyre,

1980). Based on aerial photos and site observations, the site has not been disturbed for at least 60

years. Subsequent visits to the site in November of 1999 did not yield any more specimens.

U. hubbardi was last collected in Delaware in 1958 near Laurel (Gurney, 1959) That record,

along with the Pennsylvania record, were from sawdust piles. This is the most northeastern col-

lection of Zoraptera in their natural habitat.

All specimens are deposited in the University of Delaware Reference Collection.
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BIOLOGICAL CONTROL OF ASIAN CITRUS PSYLLID,
DIAPHORINA CITRI (HEMIPTERA: PSYLLIDAE) IN

FLORIDA: A PRELIMINARY REPORT 1

J.P. Michaud2

ABSTRACT: The Asian citrus psyllid, Diaphorina citri, recently invaded the citrus-producing

regions of Florida, reaching the northern limits of commercial production in summer of 2001.

Preliminary observations indicate a wide range of natural enemies attacking juvenile stages of D.

citri. The exotic parasitoid Tamarixia radiata (Hymenoptera: Eulophidae) was released in previ-

ous years and has established, but is not a significant source of mortality for D. citri at present.

The primary sources of mortality for juvenile psyllids are two coccinellid species, Olla v-nigrum

and Harmonia axyridis. Both species complete development successfully on an exclusive diet of

D. citri. Other ladybeetles completing development on D. citri include Curinus coeruleus,

Cyclonedti sanguined, and Exochomus childreni childreni. Other predators observed attacking

D. citri in Florida include hunting spiders (Aranae: Anyphaenidae, Clubionidae, Oxyopidae, and

Salticidae), lacewings (Neuroptera: Chrysopidae, Hemerobiidae), hoverflies (Diptera: Syrphidae),

and predatory bugs (Hemiptera: Anthocoridae).

The Asian citrus psyllid, Diaphorina citri Kuwayama, is the primary vec-

tor of citrus greening disease in Asia (Catling 1970a). Greening is caused by a

phloem-limited bacterium, Liberobacter asiaticum, that has not yet been re-

ported from the western hemisphere. However, D. citri was discovered in Stuart,

Florida, in 1998 (Halbert et al. 1998) and subsequently has spread through

most commercial citrus plantings in the state. Apart from its importance as a

vector of greening disease, D. citri feeding damage to growing citrus termi-

nals causes permanent leaf and shoot distortion and may lead to the abscission

of young terminals if these are heavily infested in early stages of growth. Heavy

populations in nurseries and newly planted citrus groves require chemical con-

trol to avert cosmetic damage and maintain normal growth patterns. However,

field observations suggest that many generalist natural enemies readily attack

juvenile stages of D. citri in Florida and eventually may contribute to signifi-

cant population control of the psyllid. In addition, the exotic parasitoids

Tamarixia radiata (Waterston) (Hymenoptera: Eulophidae) and Diapho-

rencyrtus aligarhensis (Shafee, Alam and Agaral) were imported from Tai-

wan and released at various sites throughout the state over the past year (Hoy

and Nguyen 2001). However, it likely will be several more years before bio-

logical control of D. citri is maximal and the relative contributions of the vari-

ous native and introduced natural enemies can be fully assessed. Although the

list of indigenous natural enemies attacking D. citri probably will continue to

grow, the present paper reports on those species currently attacking D. citri in

Florida and completing development successfully on a psyllid diet.

' Received November 23, 2001. Accepted December 31, 2001.
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Development and reproduction of D. citri requires succulent, newly-ex-

panding citrus terminals and, consequently, population outbreaks are limited

to periods of new growth or 'flush' in citrus groves. In summer and winter

most adult psyllids enter reproductive diapause and survive by feeding on

mature leaves until the next citrus flush; juvenile stages are scarcely found

during these periods. The survival rates of adult psyllids during these periods

are not known, but anecdotal observations suggest that various web-spinning

spiders may be important sources of mortality. However, juvenile stages of D.

citri appear to represent acceptable prey to a wide variety of generalist preda-

tors present in Florida citrus groves.

Aranae. At least four different species of spiders have been observed feed-

ing on D. citri nymphs in Florida citrus groves: two sac spiders, Hibana velox

(Becker) (Anyphaenidae) and Chiracanthium inclusion (Clubionidae), ajump-

ing spider, Hentzia palmarum (Hentz) (Salticidae), and a lynx spider Oxyopes

sp. (Oxyopidae). Immature spiderlings of these species typically were observed

in association with D. citri nymphs; later instars likely switch to larger prey.

Laboratory feeding tests conducted with the two most commonly observed

species, H. velox and H. palmarum, revealed that spiderlings of both these

species successfully completed early nymphal instars on a diet of D. citri

nymphs (Amalin, unpublished). These spiders are all dietary generalists and

some (e.g. H. velox) can be reared on simple artificial diets (Amalin et al.

1999). Moreover, spiderlings of C. inclusum, H. velox and H. palmarum also

have been implicated as important sources of mortality for the citrus leafminer,

Phyllocnistis citrella Stainton, in Florida citrus (Amalin and Pefia 2000). It is

notable that van den Berg et al (1992) concluded that hunting spiders, particu-

larly species of Clubionidae and Salticidae, contributed to reduction of popu-

lations of the African citrus psyllid, Trioza erytreae (Del Guercio), in the

Transvaal. More work is needed on the role of web-spinning spiders as poten-

tial sources of mortality to adult D. citri in Florida citrus groves, especially

during periods of reproductive diapause.

Coleoptera. Five species of Coccinellidae, subfamily Coccinellinae have

been recorded as predators of juvenile D. citri in Florida citrus: Coelophora

inaequalis (F.), Coleomegilla maculata fuscilabris Mulsant, Cycloneda

sanguinea L., Harmonia axyridis Pallas, Olla v-nigrum Mulsant; and two spe-

cies of the subfamily Chilocorinae, Curinus coeruleus Mulsant, and Exochomus

childreni childreni Mulsant. Larvae of all species with the exception of C.

inaequalis completed development successfully on an exclusive diet of D. citri

nymphs in the laboratory. Both C. inaequalis and C. m. fuscilabris are rela-

tively rare in citrus and unlikely to contribute any meaningful biological con-

trol of D. citri.

Curinus coeruleus was imported from Mexico in the 1950's (Gordon, 1985)

and its status in Florida was uncertain for many years. It appears to be well

established in eastern coastal regions, primarily in the Indian River district

and is most abundant during summer months when most other coccinellids are
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aestivating (Michaud, unpublished). This species has been used in classical

biological control programs against a psyllid of New World origin, Heteropsylla

cubana Crawford, in various countries in Southeast Asia (Chazeau et al. 1992,

Villacarlos and Robin 1992). However, it is reported to have poor dispersal

capability (Follet and Roderick 1996) and is found rarely in citrus groves in

southwestern or central Florida.

The blood-red ladybeetle, C. sanguinea, is a native species that was for-

merly the most abundant aphidophagous coccinellid in Florida citrus (Muma
1953a, Michaud 1999) until its recent displacement by the multicolored Asian

ladybeetle, H. axyridis (Michaud, 2002). However, it is present throughout

Florida citrus and is still sufficiently abundant to contribute significant mor-

tality to D. citri populations upon which it readily feeds. On the other hand, E.

c. childreni, another native species, is primarily a scale-feeder that may also

prey on aphids (Muma 1953b). Although its larvae develop well on a diet of

D. citri nymphs, its small size, low voracity, and low relative abundance will

likely limit its impact on D. citri populations.

The two coccinellid species most frequently observed in association with

D. citri in citrus groves are H. axyridis and O. v-nigrum. Harmonia axyridis is

an introduced species that currently dominates the assemblage of coccinellids

in Florida citrus (Michaud 2002). Its abundance is likely due in part to its

extremely broad dietary capabilities, and in part to its effectiveness as an ag-

gressive intraguild predator and its ability to displace native coccinellid spe-

cies (Brown and Miller 1998, Colunga-Garcia and Gage 1998, Cottrell and

Yeargan 1998). Olla v-nigrum is a native species that occurred at relatively

low density in Florida citrus prior to the arrival of D. citri, likely because of its

inability to complete development on either of the primary species of citrus

aphid (Michaud 2000). However, more than any other coccinellid, this species

has demonstrated remarkable functional and numerical responses to the pres-

ence of abundant D. citri as a new food source (Michaud 2001) and appears to

be emerging as a key biological control agent. Further work is in progress to

assess the relative suitability of D. citri for both development and reproduc-

tion of these ladybeetles.

Diptera. Hoverflies (Syphidae) have been previously reported as preda-

tors of both African and Asian citrus psyllids (Catling 1970b, Mead 1977).

The predominant aphidophagous syrphid in Florida citrus is Pseudodorus
clavatus F. (Belliure and Michaud 2000) and larvae of this species have been

observed on psyllid-infested citrus terminals, particularly those with mixed
aphid and psyllid colonies. Pseudodorus clavatus has been successfully reared

on the invasive papaya mealybug, Paracoccus marginatus Williams and

Granara de Willink (Michaud unpublished), but five larvae of this species trans-

ferred to a diet of D. citri nymphs in the 2nd or 3rd instar failed to pupate

successfully. However, another native syrphid, Allograpta obliqua (Say) was
often observed feeding on D. citri in central Florida and eleven of twelve early

instar larvae transferred to an exclusive diet of D. citri nymphs yielded viable
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adults. Weems ( 1 97 1 ) reported 28 different aphid species as prey for larvae of

A. obliqua in Florida and noted that it had also been observed feeding on whitefly

nymphs. Adults of many other syrphids can be observed and collected in cit-

rus, although the range of prey utilized by larvae remains unknown for most

species.

Hemiptera. Several observations indicate that immature assassin bugs of

the Genus Zelus (Reduviidae) will prey on adult psyllids, but these bugs are

tertiary predators and typically seek larger prey as they mature. They are also

notorious intraguild predators that generally have an ambiguous impact on

pest control because of their propensity to feed on other beneficial insects

(Rosenheim et al. 1995). Other observations have revealed predation on D.

citri nymphs by Orius sp. (Anthocoridae), a small predatory bug that has also

been reported feeding on the brown citrus aphid, Toxoptera citricida (Kirkaldy

)

(Michaud and Belliure 2000). Bugs of the family Anthocoridae. particularly

species in the Genera Anthocorus and Orius are known to act as predators of

psyllids and have even been considered for introduction against T. erytreae in

South Africa (van den Berg 1985). However, the suitability of D. citri as prey

for the development and reproduction of these bugs remains unknown, and

their comparative scarcity in Florida citrus suggests that they have few suit-

able prey alternatives and that their potential contribution to biological pest

control is negligible.

Hymenoptera. Many ant species tend psyllid-infested citrus terminals,

apparently for the purpose of harvesting honeydew. The honeydew produced

by D. citri nymphs is waxy and viscous, having the appearance of toothpaste

squeezed from a tube. Under dry conditions, wind action causes these viscous

threads to fall from the bodies of nymphs as they exude it, precluding its ad-

herence to leaves and the subsequent growth of sooty mold. Under wet or

humid conditions, the hygroscopic nature of the honeydew causes it to absorb

moisture, lose its viscosity, and behave more as the typical honeydew excreted

by aphids and scales. Dissolved or not, it is highly attractive to many ant spe-

cies including Brachymyrmex obscurior Forel, Camponotus jloridanus

(Buckley), Crematogaster ashmeadi Mayr, Dorymyrmex bureni (Trager),

Dorymyrmex reginicula (Trager), Monomorium floricola (Jerdon),

Paratrechina bourbonica (Forel), Pseudomyrmex gracilis (F.), and Solenopsis

invicta Buren. The impact of these ants on biological control of D. citri war-

rants assessment, but C. Jloridanus and S. invicta in particular are large ag-

gressive species known to attack predators in citrus aphid colonies (Michaud

and Browning 1999, Michaud unpublished). Many of these ants are also im-

portant as sources of mortality for other citrus pests such as citrus leafminer.

P. citrella (Pomerinke 1999, Amalin et al. 2001) and citrus root weevil,

Diaprepes abbreviatus (L.). (Whitcomb et al. 1982). In addition to collecting

honeydew, I have observed workers of D. bureni and P. gracilis carrying D.

citri nymphs to their nests on several occasions, so these species may also act

as predators of immature D. citri.
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The introduced parasitoid T. radiata appears to have established in Florida,

although it is currently found at very low levels within most D. citri infesta-

tions. The encyrtid endoparasitoid D. aligarhensis does not appear to have

established. Tamarixia radiata is a eulophid ectoparasitoid that contributes

additional mortality to D. citri by virtue of the host-feeding behavior of adult

females. However, only late instar D. citri nymphs are suitable for oviposition

and these may be absent for prolonged periods when new flush is unavailable

for psyllid reproduction. How the parasitoid population manages to bridge

these extended periods of host deprivation is not known. The apparent effec-

tiveness of this parastioid in regions such as Taiwan and Reunion Island (Chien

and Chu 1996) may be partly due to the more continuous availability of citrus

flush for psyllid reproduction under fully tropical conditions, and possibly to

utilization of alternate hosts by the parasitoid. Although T. radiata appears to

have successfully overwintered in Polk County Fla. in 2000-2001 (no releases

have been made locally this year), it is also possible that the parasitoid was
redistributed with its host on potted jasmine orange in commercial nursery

operations (Halbert et al. 2002). There have been no collections of either na-

tive parasitoids or hyperparasitoids from D. citri in Florida as yet.

Neuroptera. Larvae of the little brown lacewing, Micromus posticus

(Walker) (Hemerobiidae) have been observed feeding on D. citri nymphs in

citrus, although their suitability as prey for the development of M. posticus has

not been assessed. However, M. posticus typically has very low abundance in

Florida citrus and offers little promise as a biological control agent. Larvae of

both Chrysoperla rufilabris Burmeister and several Ceraeochrysa spp.

(Chrysopidae) have been observed feeding on D. citri in citrus groves and a

number of specimens have been reared out successfully on an exclusive diet of

D. citri. The latter species are trash-carriers with cryptic behavior; larvae dis-

guise themselves by attaching the empty cuticles of their prey to hooked bristles

on the dorsal surface of their bodies. Larvae of the former species are naked

and presumably more vulnerable to intraguild predation when feeding in ex-

posed locations such as citrus terminals. This vulnerability likely favors other

types of cryptic behavior such as nocturnal feeding that may lower their de-

tectability and lead to underestimation of their importance as agents of bio-

logical control. Although neither species appears sufficiently abundant in cit-

rus to contribute significant mortality to D. citri populations at present, their

ability to effectively utilize D. citri as a food source for development may yet

result in some numerical response to psyllid populations in particular circum-

stances.

CONCLUSIONS
Although relatively high populations of D. citri have been observed in

many citrus groves over the past growing season, biological control of this

pest appears to be developing well in Florida. The complex of coccinellid spe-

cies is by far the most apparent source of mortality for juvenile D. citri at this

time. However, D. citri apparently is an acceptable and suitable prey for a
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wide range of generalist predators in Florida citrus, and several years may be

required before this broad-base of biological control will be maximal. Preda-

tors that are best able to utilize D. citri for both development and reproduction

are those most likely to increase in abundance in response to D. citri infesta-

tions. A numerical response already has been noted for O. v-nigrum (Michaud

2001). The 2002 growing season represents a unique window of opportunity

to make the extensive field observations necessary to objectively quantify the

biological control contributions of these various species before D. citri popu-

lations recede and sources of mortality, particularly predation, become increas-

ingly difficult to observe and assess. Further work is required to evaluate the

relative suitability of D. citri for the development and reproduction of the vari-

ous predators, especially ladybeetles. However, given the general acceptabil-

ity of D. citri as prey for so many indigenous natural enemies, and its apparent

suitability for larval development, the need for introduction of exotic parasi-

toids to control D. citri is questionable.
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BOOK REVIEW

FAUNA OF NEW ZEALAND, NUMBER 43. CARABIDAE (INSECTA:

COLEOPTERA): CATALOGUE. A. Larochelle, M.-C. Lariviere. 2001.

Manaaki Whenua Press, P.O. Box 40, Lincoln 8152, N.Z., ppbk, $72.50 US
(includes postage).

New Zealand has a relatively rich ground beetle fauna, with 424 named species. The authors

estimate a final total of about 600 species. They have produced a very important work which should

stimulate a rapid increase in the knowledge of this important fauna.

This work is a catalogue of taxa, synonyms, and references, not a set of taxonomic keys. It is

most comparable to the Carabidae section of the Zoological Catalogue of Australia (Moore, Weir,

and Pyke 1987). Like the latter work, it provides a good foundation for the study of a fauna which

has previously lacked a comprehensive catalogue.

The treatment is somewhat fuller than that of the Australian fauna, as permitted by the smaller

number of New Zealand ground beetles. There is a range map for each species. New Zealand

biologists recognize 29 geographic units in addition to 8 important offshore islands, and each dis-

tribution is plotted using these units. In addition there is a general map showing most collecting

localities, and a gazetteer of all localities giving their latitudes and longitudes. Twenty-four repre-

sentative genera are depicted by drawings, and one large, spectacular species, Megadromus bullatus,

appears as the frontispiece in a color photograph. There is a list of type localities, and a checklist for

each geographic unit of all species recorded within it. Each species is represented by a paragraph

giving synonymy, geographic distribution, ecology, biology, dispersal powers, and references.

The introduction contains a history of carabid taxonomy in New Zealand and full treatment of

the zoogeographic implications of the New Zealand fauna. Of special interest is a table comparing

the New Zealand fauna with those of Australia, New Caledonia, and Norfolk and Lord Howe Is-

lands.

Most of the tribes important in the northern continents are represented also in New Zealand.

The largest tribe is Pterostichini, with 77 species, not especially surprising. The second largest,

however, is Broscini, with 69 species, in contrast to most other continents (except Australia) which

have only a handful of mostly rare species. In addition there are seven strictly southern hemisphere

tribes: Pamborini, Amarotypini, Migadopini, Mecyclothoracini, Meonini, Zolini, andTropopterini.

This is a fine work, and if there are any flaws, they are minor ones. It should be especially

useful to zoologists, ecologists, and naturalists from New Zealand, to carabid specialists, especially

those working with the fauna of the South Temperate Zone, and to zoogeographers I trust that it

will soon be followed by a volume containing tribal and generic keys, opening the way for generic

revisions and accelerated study of this unique fauna.
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SOCIETY MEETING OF FEBRUARY 27, 2002

Asian Longhorned Beetle (Anoplophora glabripennis Motsch):

A Synthesis of Current Research Programs

Michael T. Smith

Beneficial Insects Introductory Research Laboratory, USDA, ARS, Newark, DE

The speaker, Dr. Michael Smith, discussed his work on Anoplophora glabripennis

Motschulsky (Asian longhorned beetle) (ALB) (Coleoptera: Cerambycidae: Lamiinae: Lamiini),

This species is among a group of high-risk exotic woodborers native to Asia, specifically China

and Korea. In China, A. glabripennis is considered one of the most important tree pests, having

been reported from 25 provinces and extending from 21° to 43° N Latitude and 100° to 127° E
Longitude. This region extends across climatic zones that correspond to the climatic zones in

North America from southern Mexico to the Great Lakes, and includes virtually all of eastern

U.S. Feeding by larvae in the cambium and xylem causes widespread mortality among many
deciduous broadleaf tree species in China, particularly poplars, willows and elms. Within the

U.S., A. glabripennis has been intercepted in 14 states, but established infestations are currently

only known to exist in New York City and on Long Island (first discovered in 1996), and in

Chicago, Illinois (first discovered in 1998). Utilizing the most effective method currently proven

to limit its spread, approximately 5,286 and 1,509 infested trees have been located, cut and re-

moved in the New York and Chicago infestations, respectively, as of May 2001. Eighteen de-

ciduous tree species in 12 genera are represented among these infested trees; most notably among

these are maples.

Research efforts at BUR were initiated in 1998 along several fronts: (1) development of

basic knowledge on the host colonization behavior, reproductive potential within North Ameri-

can host species, and host orientation behavior; (2) development of an individually-based model

of ALB population spread within the two current infestations (thereby aiding in establishment of

survey boundaries) and within other landscapes at risk; (3) development of monitoring technolo-

gies, including: (a) acoustic detection of ALB feeding within infested trees; and (b) sentinel/bait

trees for detection of adult ALB; and (4) development of biological control technologies for use

in: (a) eradication via mass rearing and inundative release; and (2) management ('slow-the-spread')

via introductions and/or augmentative release should eradication fail.

Dr. Smith showed many photos from his research trips to China and enlivened his presenta-

tion with comments on the people he met along the way. He also presented interesting examples

of sounds collected for the acoustic methods being developed. The talk was followed by a lengthy

discussion and question period.

For details regarding research progress, please refer to:

(1) ALB WebPages: (a) ARS-BIIR: http:ag.udel.edu/other websites/biir/anoplophora/; and

(b) University of Vermont: http://www.uvm.edu/albeetle/index.html

(2) Dispersal Potential: http://esa.edoc.com/environl/v30n6/v30n6pI036.pdf'(Smith, Michael T.,

Jay Bancroft, Guohong,. Li, Ruitong Gao, and Stephen Teale. 200 1 c. Dispersal of the

Asian Longhorned Beetle, Anoplophora glabripennis Motsch. Environ. Entomol. 30(6): 1036-

1040)

(3) Reproductive Capacity: hqp://esa.edoc .com/environ/v3 In 1 /v3 1 n 1 p76.pdf (Smith, Michael

T., Jay Bancroft and Joseph Tropp. 2002. Age specific fecundity ofAnoplophora glabripennis

on three host tree species. Environ. Entomol. 31(1): 76-83)

(Continued on page 191)
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STUDIES ON NEOTROPICAL CADDISFLIES, LX:
THREE NEW SPECIES OF THE CHILEAN GENUS

MICROTHREMMA, WITH A REVIEW OF THE GENUS
(TRICHOPTERA: HELICOPHIDAE) 1

Oliver S. Flint, Jr.2

ABSTRACT: The genus Microthremma is confined to Argentina and Chile, and has contained

five species. Two new species, M. angulation and M. patagonicum, both placed in the

crassifimbriatum complex, and a third new species, M. lobatum, placed in the griseum complex,

are described and figured. Also M. crassifimbriatum is redescribed and figured. A key to males,

diagnostic characters, and distributional records is given for all eight species.

In the New World, the family Helicophidae is limited to the Chilean subre-

gion of the Neotropical Realm. Presently five genera, Alloecentrellodes,

Austrocentrus, Eosericostoma, Microthremma, and Pseudosericostoma, are

placed in this region's fauna (Flint et al., 1999). Australia and New Zealand

contain two and one genera respectively (Neboiss, 1986), with no representa-

tives yet known from the Afrotropical Realm.

Examples of Microthremma have been taken on various occasions, but

generally in small numbers and none have yet been associated with their im-

mature stages. The most frequently encountered species has been identified as

M. crassifimbriatum Schmid, with the other species being known from the

type material only and perhaps 1 or 2 subsequent collections. Microthremma

crassifimbriatum had seemed a rather variable species, but no study had been

made of these "variations." The arrival of a specimen from Dr. Holzenthal

with the note that it seemed somewhat different from the figure of the type

prompted a study of all our material. It quickly became apparent that three

species are mixed together under that name, two of which were undescribed.

An additional undescribed species of Microthremma, herein described, had

been segregated and was awaiting description.

Some specimens have been borrowed from the University of Minnesota,

St. Paul, MN (UMSP) and the Zoologisk Museum, University of Copenhagen,

Denmark (UZMC); all the rest of the material is from the National Museum of

Natural History, Washington, DC (NMNH).

crassifimbriatum complex

I consider this complex to consist of two old species M. crassifimbriatum

Schmid (1955) and M. villosum Schmid (1957) and two new species herein

1 Received February 28, 2002. Accepted April 1, 2002.

2 Section of Entomology, National Museum of Natural History, Smithsonian Institution, Wash-
ington, DC 20013-7012.
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described, M. angulatum and M. patagonicum. It is defined in the male genita-

lia by the tenth tergum being divided into a pair of long, slender rods. The
inferior appendages are mostly fused mesoventrally, and bear a pair of

apicomesal, pointed processes. The inferior appendages also appear to be more
elongate with a lobate posterolateral margin.

I have not described females as two or three species have commonly been

taken in the same general locality, or even in the same collection. Some of

these females still carry an almost spherical, rather complexly ornamented egg

ball attached to the tip of their abdomens.

Microthremma crassifimbriatum Schmid
Figures 1-3

Microthremma crassifimbriata Schmid 1955:149, pi. 6, figs. 12, 13 (male, wings); Flint, 1974:91

(distribution in part, Nuble only).

This, the type species of the genus has not been frequently encountered,

and never in numbers. Males are recognized by the combination of the follow-

ing genitalic characters: the posterior margin of the ninth segment is vertical

and almost straight, the lobe between the bases of the tenth tergites is membra-
nous, the posterolateral lobe of the inferior appendages is produced into an

apicoventral point, the posteromesal processes are angled dorsad and in ven-

tral aspect the posterior margin of the appendages is straight with a posterolat-

eral process, and the phallus is only slightly curved.

Adult male: Length forewing, 4-5 mm. Color brown, head and thorax mesally with band of

stramineous hair; legs stramineous; forewing uniformly brown except posterior margin on basal

half bearing stramineous hair. Seventh abdominal sternum bearing large, posteromesal, nail-like

lobe. Genitalia: Ninth segment in lateral aspect with large, rounded anterior lobe, posterior mar-

gin vertical; anterior margin deeply incised in dorsal or ventral aspects. Cercus small, ovoid.

Tenth tergum divided into pair of long, slender, slightly curved processes tapering to apical

point; basally with membranous lobe between processes in dorsal aspect. Inferior appendage

with small, thumb-like, dorsobasal process; posterior margin with lateral lobe ending in a small,

posteroventrally directed process; posteromesally with a pair of strongly sclerotized, pointed

processes directed posterodorsally; in ventral aspect with appendages mostly fused mesally, pos-

terior margin transverse with small posterolateral process and mesally with pair of elongate,

pointed processes; internally with slender, band-like sclerite from base of apical processes to

base of phallus. Phallus long, tubular, slightly arched, apex membranous with internal, C-shaped

darkened area.

Material studied: Chile, Pcia. Nuble, Recinto, 30 Nov 1951, L.E. Pena, Cf holotype

(NMNH). Pcia. Malleco, Cordillera Nahuelbuta, Cabreria, 1100m, 9-15 Jan. 1977, L.E. Pena G.,

ICf (NMNH); Vegas Blancas, 27km W Angol, 700m, 17 Jan 1987, CM. & O.S. Flint, Jr., lcf

(NMNH). Pcia. Maule [now Pcia. Cauquenes], Tregualemu, 600m, 27 Jan 1979, L.E. Pena G.,

ICf (NMNH).

Microthremma angulatum, NEW SPECIES
Figures 4-6

Microthremma crassifimbriata Schmid: Flint, 1974:91 (distribution, Curico only).
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This is a distinctive species readily recognized by the combination of the

following characteristics: the posterior margin of the ninth segment is strongly

angled at midheight, the lobe between the bases of the tenth lergites is sclero-

tized, the posterolateral lobe of the inferior appendages is produced into a

small, upright process narrow basally, the posteromesal processes are only

slightly curved and bear at midlength a distinct dorsolateral hump and in ven-

tral aspect the posterior margin of the appendages is straight without any lat-

eral process, and the phallus is angulate basally and arises from a cuplike sclerite.

Figures 1-6. Male genitalia: Microthremma crassifimbriatum Schmid. 1, genitalia, lateral; 2, ninth

and tenth terga and cerci, dorsal; 3, ninth sternum, inferior appendages and cerci, ventral. M.
angulation n. sp. 4, genitalia, lateral; 5, ninth and tenth terga and cerci, dorsal; 6, ninth ster-num
and inferior appendages, ventral.
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Adult male: Length forewing, 5-6 mm. Color brown, head and thorax mesally with band of

stramineous hair; legs stramineous; forewing uniformly brown except posterior margin on basal

half bearing stramineous hair. Seventh abdominal sternum bearing large, posteromesal, nail-like

lobe. Genitalia: Ninth segment in lateral aspect with large, rounded anterior lobe, posterior mar-
gin angulate at midheight, ventral portion displaced posteriad; anterior margin deeply incised in

dorsal and ventral aspects. Cercus small, elongate, decumbent. Tenth tergum divided into pair of

long, slender, slightly curved processes tapering to apical point; basally with elongate sclero-

tized lobe with bilobed tip between processes in dorsal aspect. Inferior appendage with small,

thumb-like, apicodorsal process (greatly reduced or lacking in Curico material); posterior mar-

gin with erect, narrow lobe; posteromesally with a pair of strongly sclerotized, pointed processes

directed posteriad and bearing dorsolateral hunjp at midlength; in ventral aspect with append-

ages fused mesally, erect process extending slightly laterad from base of pointed processes from
which midlength hump barely protrudes laterad; internally with narrow, band-like sclerite from
base of apical processes to base of phallus. Phallus long, tubular, base angled ventrad and en-

closed in cup-like sclerite, apical portion slightly arched, membranous apex expanded laterally

with internal darkened area ventrad.

Material studied: Holotype, male: Chile, Pcia. Nuble, Recinto, 4-6 Mar 1968, Flint & Pefia

(NMNH). Paratypes: Same data, lCf, 39 (NMNH); same, but 800 m, 2-23 Jan 1979, D. & M.
Davis & B. Akerbergs, 6Cf, 79 (NMNH). Pcia. Malleco, Cordillera Nahuelbuta, Cabreria, 1 100

m, 9-15 Jan 1977, L.E. Pefia G., lCf (NMNH). Pcia. Maule [now Pcia. Talca], Constitution, 16

Dec 1976, Gurney & Barria, lCf (NMNH). Pcia. Curico, Estero La Jaula, Los Queues, 14-18 Jan

1965, L.E. PenaG., 1 Cf (NMNH); Las Tablas, E Curico, Feb 1985, L.E. Pefia G., 5Cf, 19 (NMNH).

Etymology: An adjective, from the Latin, angulatus-with angles, in refer-

ence to the angled posterior margin of the ninth segment and the angled base

of the phallus.

Microthremma patagonicum, NEW SPECIES
Figures 7-9

The second new species in the crassifimbriatum complex is recognized by
the following genitalic features: the posterior margin of the ninth segment is

almost vertical but angulate near its dorsal margin, the lobe between the bases

of the tenth tergites is semimembranous, the posterolateral lobe of the inferior

appendages is broad with the posterior margin irregular and oblique, the

posteromesal processes are curved dorsad and in ventral aspect the posterior

margin of the appendages is excavate at midlength, and the phallus is only

slightly angled near base.

Adult male: Length forewing, 4.5-5.5 mm. Color brown, head and thorax mesally with

band of stramineous hair; legs stramineous; forewing uniformly brown except posterior margin

on basal half bearing stramineous hair. Seventh abdominal sternum bearing large, posteromesal,

nail-like lobe. Genitalia: Ninth segment in lateral aspect with large, rounded anterior lobe, poste-

rior margin angulate anteriad just above cercus, ventral portion slightly displaced posteriad;

anterior margin deeply incised in dorsal and ventral aspects. Cercus small, clavate. Tenth tergum

divided into pair of long, slender, slightly curved processes tapering to apical point; basally with

elongate lightly sclerotized lobe with bilobed tip between processes in dorsal aspect. Inferior

appendage with small, thumb-like, dorsal process; posterior produced into enlarged lobe with

margin irregular, oblique; posteromesally with a pair of strongly sclerotized, pointed processes

curved posterodorsally and bearing small small lateral hump at midlength; in ventral aspect with
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Figures 7-12. Male genitalia: Microthremma patagonicum n. sp. 7, genitalia, lateral; 8, ninth and

tenth terga and cerci, dorsal; 9, ninth sternum, inferior appendages and cerci, ventral. M. lobatum

n. sp. 10, genitalia, lateral; 1 1, ninth and tenth terga and cerci, dorsal; 12, ninth sternum, inferior

appendages, and cerci, ventral.
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appendages fused mesally, pointed processes with midlength hump barely protruding laterad,

posterior margin emarginate with posterior lobe extending posteriad laterally; internally with

narrow, band-like sclerite from base of apical processes to base of phallus. Phallus long, tubular,

base barely angled ventrad, apical portion straight, apical third membranous expanded laterally

with Internal darkened area ventrad.

Material studied: Holotype, male: Argentina, Pcia. Neuquen, 3 km W, Estacion Forestal

Pucara, 30 Jan 1974, O.S. Flint, Jr. (NMNH). Paratypes: Same data, 19 (NMNH); same, but

canal, 30 Jan 1974, 1 Cf (NMNH). Pucara, SW end of Lago Lacar, 40° 09' S, 71° 38' W, 750 m, 26

Dec 1978, Mision Cientifica Danesa Sta. 9, 9Cf , 29 (UZMC, NMNH). 13 km E Quila Quina, 27

Jan 1974, O.S. Flint, Jr., 7Cf , 49 (NMNH). 3 km South, Villa La Angostura, 4 Feb 1974, O.S.

Flint, Jr., lCf (NMNH). Small stream, 2 km SE Villa La Angostura, 11 Jan 1987, CM. & O.S.

Flint, Jr., id" (NMNH). Chile, VIII Region, Pcia. Bio-Bio, Rio Huequecura in El Guachi, 37°

38.680' S, 71° 41.730' W, el. 450 m, 15 Jan 2000, Holzenthal & Mufioz, lCf (UMSP). Pcia.

Cunco, Las Tablas, E Curico, Feb 1985, L.E. Pena G., lCf (NMNH). Pcia. Nuble, Rio Chilian,

nr. Recinto, 6 Mar 1968, Flint & Pefia, lCf (NMNH). Pcia Osorno, Parque Nacional Puyehue,

Rio Chanlefu, 1 km S Aguas Calientes, 8-9 Feb 1978, CM. & O.S. Flint, Jr., 2Cf , 1 9 (NMNH).
Entre Lagos, 135 m, 15 Feb 1978, P.J. Spangler, 1 Cf (NMNH).

Etymology: An adjective, from the region Patagonia, in reference to the

area where the species occurs.

Microthremma villosum Schmid

Microthremma villosum Schmid 1957:395, figs. 59, 60 (male).

Several more examples of this species have been taken, but all near the

type locality in the Cordillera de Nahuelbuta. The male genitalia are distinc-

tive: the very long, thread-like tenth tergal processes and inferior appendages

suddenly widened before the apex.

Material examined: Chile, Pcia. Malleco, Nahuelbuta National Park, near Los Gringos

Camp, 1300 m, 29 Jan-5 Feb 1979, D. & M. Davis, B. Akerbergs, lO* (NMNH); same, but 6-11

Jan 1982, D.R. Davis, lO* (NMNH).

griseum complex

The griseum complex contained three species, M. griseum Schmid 1957,

M. caudatum Flint 1969, and M. bipartitum Flint 1983, to which is now added

M. lobatum. The species of the complex may be characterized by the male

genitalia having a broader tenth tergum only divided apically into pointed

posterolateral lobes, the inferior appendages either completely separate me-

sally or fused only for the basal fourth and triangular in lateral aspect - broad

basally tapering to apex, and perhaps with a basodorsal lobe.

Microthremma bipartitum Flint

Microthremma bipartitum Flint 1983:90, figs. 317-319 (male).

This species is still known only from the unique male type taken on the

island of Chiloe. It is easily recognized in the male by the inferior appendage

being divided into long, terete basodorsal and apical lobes and the phallus

having a long, terete, dorsomesal process.
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Microthremma caudatum Flint

Microthremma caudatum Flint 1969:511, figs. 38-40 (male, wings).

A second male of this species, described from the Province ofConcepcion,

has been taken from a second Province, Cautin. The species lacks the basodorsal

process of the inferior appendage but its tip is narrowed and curved mesad,

and the apex of the tenth tergite is curved laterad.

Material examined: Chile, Pcia. Cautin, Fundo La Selva, 48 km NW Nueva Imperial, 700

m, 9-11 Dec 1981, L.E. Pena G., Id" (NMNH).

Microthremma griseum Schmid

Microthremma griseum Schmid 1957:394, fig. 61 (male).

Three more series of this species have been taken, two in the Cordillera de

Nahuelbuta, from whence the holotype originated, the second further north

near the coast. The males are recognized by the lack of a basodorsal lobe on

the inferior appendages, and unmodified tips of the tenth tergites and inferior

appendages.

Material examined: Chile, Pcia. Malleco, Nahuelbuta National Park, near Los Gringos

Camp, 1300 m, 29 Jan-5 Feb 1979, D. & M. Davis, B. Akerbergs, 7Cf , 1 9 (NMNH). Los Alpes,

10 km NW Angol, 650 m, 37E35' S, 73E 00' W, 17 Mar 1979, Mision Cientifica Danesa Sta. 60,

14Cf, 19 (UZMC, NMNH). Pcia. Maule [now Pcia. Cauquenes], Tregualcmu, 600 m, 27 Jan

1979. L.E. Pena G., 2Cf , 1 9 (NMNH).

Microthremma lobatum, NEW SPECIES
Figures 10-12

This is a very typical species of the griseum complex distinguished by the

male genitalia. In this species the lateral process of the tenth tergum is broader

than usual and decurved, the inferior appendage has a basodorsal lobe and its

tip is long and attenuate, and the internal spine of the phallus is very slender

and folded, hairpin-like basally.

Adult male: Length (brewing, 5.5 mm. Color brown, mostly denuded; legs stramineous;

forewing uniformly brown except triangular, stramineous spot at midlenglh of posterior margin.

Seventh abdominal sternum bearing large, posteromesal, nail-like lobe. Genitalia: Ninth seg-

ment in lateral aspect with large, rounded anterior lobe, posterior margin vertical; anterior mar-

gin deeply incised in dorsal and ventral aspects. Cercus small, ovoid. Tenth tergum divided

apically into pair of long, tapering, lateral process, tip pointed and curving slightly ventrad.

Inferior appendage with rounded, basodorsal lobe; posterior margin oblique, ending in slender

posterolateral process; in ventral aspect with appendages fused basomesally for fifth of length;

internally with band-like sclerite from base to base of phallus. Phallus long, tubular, angled at

midlength, apex membranous expanded laterally with pair of internal spine-like sclerites, each

bent hairpin-like forming a ventral piece and a long dorsal portion 3 times as long as ventral, a

small, rounded apicodorsal sclerite internally.

Material studied: Holotype, male: Chile, Pcia. Valdivia, Las Trancas, W La Union, 5-10

Feb 1988, L.E. Pena G. (NMNH). Paratype: Same data, but 23-29 Jan 1995, 1 Cf (NMNH).

Etymology: An adjective, from the Latin lobus - a rounded projection, in

reference to the basodorsal lobe of the inferior appendage.
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Key to males of Microthremma
1

.

Tenth tergite slender, distinctly longer than inferior appendage 2

Tenth tergite broad basally, tapering to apical point, shorter than inferior appendage 5

2. Inferior appendage narrow basally, with a large, rounded, dorsal lobe

subapically M. villosum

Inferior appendage broad basally, with posterolateral margin bearing various

lobes and appendages 3

3. Inferior appendage bearing a narrow process in middle of posterolateral margin;

posterior margin of ninth segment angulate at midheight M. angulatum
Inferior appendage with a broad lobe from posterolateral margin; ninth segment

with posterior margin either straight or but very slightly angulate 4

4. Inferior appendage with broad lobe, truncate or slightly angulate apically,

from posterolateral margin M. patagonicum
Inferior appendage with broad, posterolateral lobe tapering to a sharp,

decurved point M. crassifimbriatum

5. Inferior appendage with a long, slender, basodorsal process; phallus with

dorsomesal process M. bipartitwn

Inferior appendage without such a lobe; phallus with no dorsomesal process 6

6. Tenth tergite with tip angled sharply laterad; inferior appendage with tip

angled mesad M. caudatum

Both tenth tergite and inferior appendage with tips directed posteriad 7

7. Inferior appendage with a rounded, basodorsal lobe M. lobatum

Inferior appendage without such a lobe M. griseum
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A NEW SPECIES OF CARVALHYGIA (HETEROPTERA:
COREIDAE) FROM THE PHILIPPINE REPUBLIC 1

Harry Brailovsky^, Ernesto Barrera^

ABSTRACT: A new species, Carvalhygia camarinesa, from the Philippine Republic is described

in the tribe Colpurini (Coreidae). The habitus and drawings of the male genital capsule and

female genital plates are illustrated. A key to the species of Car\'alhygia is included.

Brailovsky (1995) erected the genus Carvalhygia, which is known only

from the Philippine Republic, and mentioned certain characters to distinguish

it from other genera of Colpurini. This genus is characterized by a poslocular

tubercle being extremely reduced to absent, eyes that are globose and slightly

protuberant, paratergite IX that is thick and folded downward, frontal angles

of pronotum that usually are rounded and not exposed, and the hind femur that

frequently is armed.

Brailovsky (1995) included three species in Carvalhygia: C. carvalhoi

Brailovsky, C. milzae Brailovsky, and C. nigra Brailovsky. Here we describe

a fourth species collected in the Philippine Republic and include a revised key

to the four species.

Carvalhygia camarinesa, NEW SPECIES
(Figs. 1-3)

Description.-Male (holotype). Dorsal coloration. Head and anterior lobe of pronotal disc

dark reddish brown; posterior lobe of pronotal disc, scutellum, hemelylra, and dorsal abdominal

segments pale reddish brown; anterolateral border of pronotum and costal border of corium dark

chestnut orange to orange; antennal segment I pale reddish brown, segments II and III pale chest-

nut orange with basal joints yellow, and segment IV dark reddish brown with wide subbasal

yellow ring; hemelytral membrane dark yellow; connexival segments pale reddish brown with

posterior margin dark yellow. Ventral coloration. Reddish brown with following areas dark

yellow to dark chestnut orange: anterior and posterior lobes of metathoracic spiracular peritreme,

posterior borders of abdominal sterna V and VI, and posterior borders of pleural margins of

sterna III to VII; rostral segments dark orange yellow with apex of IV reddish brown; coxae

reddish brown; trochanters yellow; fore and middle femora pale reddish brown with basal joint

dark orange yellow; hind femur dark orange yellow with posterior third pale reddish brown;

tibiae pale reddish brown; tarsi pale reddish brown with orange reflections. Structure: Rostrum

reaching posterior border of abdominal sternite IV; frontal angles of pronotum rounded, not

exposed; scutellum longer than wide; hemelytra meeting along midline, coleopteroid with clavus

and corium forming a single coriaceous pad, and membrane reduced to a small flap, reaching

the posterior margin of abdominal tergite III. Genital capsule: simple and globose; posteroventral

edge entire, transversely straight or slightly concave, with lateral angles rounded (Fig. 3).

Female. -Coloration. Similar to male (holotype). Connexival segments VIII and IX dark

chestnut orange; abdominal segments VIII and IX black; gonocoxa I dark reddish brown;

paratergites VIII and FX dark reddish brown with upper margin dark chestnut orange to orange.

Genital plates: Paratergite IX folded downward (Fig. 2).

1 Received November 15, 2001. Accepted January 8, 2002.

2 Departmento de Zoologfa, Instituto de Biologfa, UNAM, Apartado Postal No. 70153, Mexico
04510 D.F. Mexico.
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Figures 1-3. Carvaltiygia camarinesa NEW SPECIES. I. Dorsal view. 2. Female genital plates.

3. Male genital capsule, caudal view.
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Variation.-1. Rostrum reaching middle or posterior third of abdominal sternite IV. 2. Poste-

rior borders of abdominal sterna V and VI dark or pale reddish brown.

Measurements.-Male (female). Head length: 1.96 mm (2.04 mm); width across eyes: 1.84

mm (1.92 mm); interocular space: 1.00 mm (1.00 mm); preocular distance: 1.20 mm (1.24 mm);
antennal segment lengths: I, 1.56 mm (1.60 mm); II, 2.08 mm (2.28 mm); III, 1.56 mm (1.60

mm); 1.48 mm (1.44 mm). Pronotal length: 1.72 mm (1.96 mm); maximum width of anterior

lobe: 1.96 mm (2.04 mm); maximum width of posterior lobe: 2.32 mm (2.44 mm). Scutellar

length: 0.86 mm (1.12 mm); width: 0.84 mm (1.00 mm). Total body length: 9.60 mm (10.50

mm).
Type material. Holotype: mate, Philippine Republic, Camarines Sur, Mt. Isarog, 1600 m,

21-V-1963, H. M. Torrevillas. Deposited in Bernice P. Bishop Museum, Honolulu, Hawaii.

2'aratypes: 1 male, 8 females, Philippine Republic, Camarines Sur, Mt. Isarog, 750-1600 m, 21-

22-V-1963, H. M. Torrevillas. Deposited in Bernice P. Bishop Museum, Honolulu, Hawaii, and

National Insect Collection (CNIN), Instituto de Biologfa, UNAM, Mexico.

Discussion.-Carvalhygia camarinesa new species, is characterized by the

hemelytral membrane that is dark yellow, extremely reduced, and reaching

the posterior margin of abdominal tergite III; the frontal angles of the pronotum

that are obtuse and not exposed; and the pleural margins of abdominal sterna

III to VII that are reddish brown with the posterior borders dark yellow. It

most closely resembles C. nigra in which the hemelytral membrane is similar,

but the frontal angles of C. nigra are produced as small conical teeth and the

pleural margin is yellow and tinged with chestnut orange.

Etymology.-Named for Camarines, the type locality in the Philippine Re-

public.

Key to Carvalhygia Species

1. Hemelytral membrane dark brown with inner portion creamy

yellow Can'alhygia can>allwi Brailovsky

la. Hemelytral membrane entirely yellow or creamy yellow 2

2. Hemelytral membrane reaching posterior third of abdominal

tergite IV Can'alhygia milzae Brailovsky

2a. Hemelytral membrane extremely reduced, reaching only posterior

third of abdominal tergite III 3

3. Frontal angles of the pronotum obtuse, rounded, not exposed; pleural

margin of abdominal sterna HI - Vn reddish brown with posterior border

dark yellow; hind femur ventrally armed Can'alhygia camarinesa NEW SPECIES
3a. Frontal angles of the pronotum produced anteriorly as short conical

teeth; pleural margin of abdominal sterna III - VII yellow,

tinged with chestnut orange; hind femur unarmed Carvalhygia nigra Brailovsky
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MENDESELLA JARAGUAIENSIS, A NEW SPECIES OF
MENDESELLINE WASP (HYMENOPTERA:

BRACONIDAE) FROM BRAZIL 1

M. V. Yamada^, A. M. Penteado-Dias^

ABSTRACT. A new species from the genus Mendesella, subfamily Mendesellinae, is proposed

and described. The differences from other species of Mendesella are discussed. The main distinct

characters are illustrated. The new species was collected by Malaise trap, in March 1999, in the

Atlantic forest of Jaragua State Park, Sao Paulo/SP-Brazil.

Species in the genus Mendesella have the appearance of fulvous, some-
what slender Cardiochilinae (Hymenoptera: Braconidae). There are four spe-

cies of this genus (M. amazonica, in Bolivia; M. braziliensis, in Brazil, M.
magna, in Ecuador and M. orianae in Costa Rica), occurring in South (Whitfield

& Mason, 1994) and Central America (Valerio & Whitfield, 2000). They are

considered rare and are rarely collected (Whitfield & Mason, 1994). Unlike

other close relatives of Cardiochilinae and Mendesellinae, the spiracles of the

first metasomal tergum are not separated off on laterotergites. In addition, a

distinctive characteristic is the sculpturing of metasomal tergite 1 by the dor-

sal and dorsolateral carinae. For morphological terms see Whitfield & Mason
(1994).

The material was collected in the Atlantic forest of Jaragua State Park, Sao
Paulo, SP, Brazil using a Malaise trap, on March 3, 1999.The Brazilian Atlan-

tic forest is of special interest as an endangered habitat.

The following key includes all described New World species of the genus

Mendesella, but treats only females:

Key to the species of the genus Mendesella (females)

1. Dorsal carinae incomplete and discontinuous M. orianae

Dorsal carinae complete to at least near apex 2

2. Dorsal carinae of first metasomal tergite converging near apex M. magna
Dorsal carinae of first metasomal tergite closest to one another

at about midlength of tergite 3

3. Dorsal carinae of first tergite metasomal closest to one another at

midlength and remaining close to one another apically M. jaraguaiensis sp n.

Dorsal carinae of first tergite metasomal closest to one another

centrally, diverging apically 4

4. Mesopleuron darkened with brownish infuscation; propodeum with

narrow, anteriorly narrowing areolar area amidst coarse sculpturing;

ovipositor sheaths about 1.3 x as long as hind tibia M. braziliensis

1 Received August 18, 2001. Accepted January 29, 2002.

* Programa de Pos-Graduacao em Ecologia e Recursos Naturais da Universidade Federal de Sao
Carlos. Cx Postal 676. CEP 13 565-905, Sao Carlos, SP, Brasil.

3 Universidade Federal de Sao Carlos - DEBE - Cx Postal 676, CEP 13 565-905, Sao Carlos, SP,

Brasil (CNPq Researcher Scholarship).
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Mesopleuron mostly or entirely fulvuos; propodeum with nearly parallel-side

areola set on weakly roughned background; ovipositor sheaths 2.0 x as long as

hind tibia M. amazonica

Mendesellajaraguaiensis Yamada & Penteado Dias, NEW SPECIES
(Figures 1-4)

Holotype: Flagellomeres: 38. Face and clypeus polished, finely punctate; vertex, subgena
and postocciput weakly punctate and polished. Mesoscutum (fig. 1) hairy, weakly punctate and
polished; notauli anteriorly deep and crenulate, but posteriorly shallow and smooth, opening into

a smooth medial depressed area. Posterior scutellar depression wider than apex of scutellum and
with a weak medial costula. Dorsal view of the propodeum as in figure 2.

Metasomal tergite 1 (fig. 3) widened apically, but slightly narrower medially than apically;

apex 1.4x as long as wide. Dorsolateral carinae strongly protruding and curving close to one
another at midlength, remaining close to one to another apically. Surface of tergite weakly
aciculate, part between dorsolateral carinae and lateral carinae rugulopunctate in the base and
aciculate apically. Wings with veins 3M and 3CU tubular, as in figure 4 .

Ovipositor sheath 1.5 x as long as hind tibia; ovipositor nearly straight with 2 subapical

sinuations and deflecting down at apex.

Body length 5-6 mm and ovipositor, 2.8mm.
Color: fulvous, but antennae, occipital triangle, mesonotal lobes, tegula, hind tarsi, apex of

hind tibia and sheath, blackish.
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Figs. 1-4. Mendesella jaraguaiensis sp n. 1, Mesoscutum; 2, Propodeum; 3, Metasomal tergite 1;

4, Wings.
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Distribution: Jaragua State Park, Sao Paulo, SP, Brazil.

Holotype. 1 female, Jaragua State Park, SP, Brazil. March, 3, 1999; M. V. Yamada col.

deposited in DCBU (Universidade Federal de Sao Carlos - Departamento de Ecologia e Biologia

Evolutiva).

Etymology. The name of the species refers to Jaragua State Park, where

the specimen was collected.

Comments.The new species differs especially strikingly from others in

the relative positions of the dorsal carinae.
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A NEW SPECIES OF THE RARE GENUS KATYTERMUS
(HYMENOPTERA: BRACONIDAE) IN CHINA 1

Xuexin Chen2 '3, B. Whitfield3

ABSTRACT: A new species of Iysitermine braconid wasp, Katytennus gutianensis sp. nov., is

described, and the genus is recorded from the Chinese fauna for the first time. The genus is

unusual among braconid wasps in parasitizing grasshoppers.

The aberrant genus Katytennus van Achterberg, 1996 was originally de-

scribed from Ulu Gombak, Malaysia, with only the type species, K. palmicola

van Achterberg, 1996, known. It was originally placed in a new tribe, Tetra-

termini van Achterberg, 1996, of the subfamily Lysiterminae (van Achterberg

&Steiner,1996).

Katytennus is especially interesting in that the known host record suggests

that the genus consists of gregarious endoparasitoids of nymphs of Gryllacri-

didae (Orthoptera). The type species was reared from a longhorn grasshopper

(katydid) collected in open shrubland near old secondary forest. The host was

living in a shelter of a leaflet of a palm (Calamus manna Miquel, 1861, Palmae)

(van Achterberg & Steiner, 1996). The only other known case of Braconidae

parasitizing Orthoptera is Perilitus morabinarum Blackith, 1967 (subfamily

Euphorinae) from Australia. The latter was the first record of a hymenopteran

primary parasitoid on nymphal or adult grasshoppers, in that case a wingless

morabine grasshopper (Blackith, 1967). Both Katytennus and Perilitus, and

their host taxa, belong to completely different lineages, respectively (van

Achterberg & Steiner, 1996).

The new species described below is the second species recorded in

Katytennus and has no host record. It was collected by the senior author by

sweep net in a natural reserve in the southwestern part of Zhejiang Province

(China), where it is believed on the border of Oriental and Palaearctic Regions

in the east of these two regions. The vegetation there (without palm trees) is

temperate and therefore quite different from that in Malaysia where the type

species occurs.

The tribe Tetratermini sensu van Achterberg contains three genera,

Katytennus van Achterberg, 1996, Platyrmus Belokobylskij, 1994, and

Tetratermus Wharton 1993. The former two genera are distributed in the

Oriental Region while the latter is from the Australian Region. Only the

biology of Katytermus is known. The species described here represents the

first record of both the genus Katytennus and the tribe Tetratermini in China.

1 Received January 22, 2002. Accepted February 25, 2002.

2 Institute of Applied Entomology, Zhejiang University, Hangzhou 310029, China.

3 Department of Entomology, University of Illinois at Urbana-Champaign, 320 Morrill Hall,

505 S. Goodwin Ave. Urbana, IL 61801, USA.
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The morphological terminology used in this paper follows van Achterberg

( 1 993) and Chen & He ( 1 997).

Katytermus gutianensis, NEW SPECIES
(Figs. 1-4)

Female. Body length 2.5 mm, fore wing length 2.6 mm.
Color. Brownish-yellow, propodeum and first metasomal tergite brownish, second and third

metasomal tergites medially tinged with brown; palpi ivory; legs and ventral side of metasoma

yellow; apical segments of antenna darker; ovipositor sheath brown; wing membrane subhyaline;

pterostigma yellow; veins pale brown.

Head. Antennal segments 23, length of third segment 1.2 times fourth segment, length of

third, fourth and penultimate segments 3.4, 2.8 and 2.4 times their width, respectively; length of

maxillary palp 1.3 times height of head; occipital carina angular mid-dorsally; OOL:OD: POL =

15:6:6; length of eye in dorsal view 1.9 times temple; temple smooth and setose; frons flat,

smooth and sparsely setose; face smooth, with long setae and longitudinal-median carina; length

of malar space 0.9 times basal width of mandible.

Mesosoma. Length of mesosoma 2.0 times its height; side of pronotum smooth, rugose

anteriorly and crenulate posteriorly; precoxal sulcus smooth, posterior half absent; mesopleuron

smooth; metaspleuron smooth except for some coarse rugae postero-ventrally; notauli largely

absent, only anteriorly present and crenulate; medio-posterior groove of mesoscutum long and

narrow, smooth, reaching the middle of mesoscutum from posterior border; mesoscutum smooth

and setose; scutellum flat and smooth, shiny; scutellar suture with six carinae; surface of

propodeum largely smooth, with some indistinct sculpture, median carina 1/3 whole length of

propodeum, costulae present, areola long and large.

Wing. Fore wing: r: 3-SR: SRI = 16: 32: 62; 1-CU1: 2-CU1 = 11: 30; SRI straight; 2-SR:

3-SR: r-m = 29:32:18, m-cu postfurcal. Hind wing: 2-SC+R longitudinal; M+CU:1-M = 30:34;

m-cu interstitial, long and reclivous.

Legs. Hind coxa smooth; tarsi shortened, fore and middle telotarsi enlarged; length of

femur, tibia and basitarsus of hind leg 3.8, 8.1 and 5.6 times their width, respectively; outer spur

robust; length of hind tibial spurs 0.24 and 0.44 times hind basitarsus.

Metasoma. Length of first tergite 0.9 times its apical width, its surface longitudinally rug-

ose, its dorsal carinae complete; dorsope small but distinct; second tergite densely and longitudi-

nally rugose; second metasomal suture very wide and crenulate; third tergite short, longitudi-

nally rugose, medially and apically smooth; fourth tergite indistinctly rugulose, basally distinctly

crenulate; length of ovipositor sheath 0.20 times fore wing.

Male. Unknown.
Material examined: female, holotype, China: Zhejiang, Mt Gulian, 1992.vii.18, Chen

Xuexin, no 923484, kept in Hymenoptera Collection, Zhejiang University, Hangyhou, China

(ZJU).

Note: This new species can be separated from the type species in having

the length of the eye in dorsal view 1.9 times that of the temple; the occipital

carina angular mid-dorsally; vein m-cu of fore wing distinctly postfurcal, vein

M+CU of hind wing shorter than 1 -M; vein m-cu of hind wing interstitial; the

dorsope of the first tergite small but distinct; and body color brownish-yellow,

with propodeum and first tergite brownish, second and third tergites medially

tinged with brown, and pterostigma yellow. The venation of this new species

is somewhat more like that of the monotypic genus Platyrmus Belokobylskij,

but the latter has the head and mesosoma distinctly depressed, mandible with-

out lamera, and costulae of propodeum absent.
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Figs. 1-4. Katytermus gutianensis sp. nov., holotype. 1, wings. 2, bead, dorsal view. 3, bead,

frontal view. 4, metasoma, dorsal view.
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SOCIETY MEETING OF MARCH 27, 2002

Development and Implementation of Sustainable Insect Pest Management Tools

in Cranberries

Dr. Sridhar Polavarapu

Philip Marucci Center for Blueberry and Cranberry Research and Extension,

Rutgers University

Dr. Polavarapu began by noting that current pest management in cranberries depends heavily on
organophosphate (OP) and carbamate insecticides. Recently, a number of novel, selective pest

management tools such as biorational insecticides, mating disruption formulations, and insecti-

cidal nematodes have become available against cranberry insect pests. New biorational insecti-

cides are now registered, and others are in various phases of development for cranberries. Robust

efficacy data are now available for most of these novel strategies against target pests.

To optimize mating disruption technology for managing Sparganothis fruitworm, Polavarapu

and his staff evaluated pheromone application methods and purity of the active ingredient in the

Final product. Application of pheromone formulation via overhead irrigation (chemigation) was
as effective as aerial application of equivalent amounts of pheromone. Microencapsulated for-

mulation of pharmaceutical grade (ZT)-ll-tetradecenyl acetate (>98% pure) provided higher level

of efficacy compared with the technical grade (-88% purity). Large-scale field evaluation of

pheromone alone or in combination with a reduced-risk insecticide, provided control compa-
rable to OP insecticide application. Augmentation releases of endemic Trichogramma
egg-parasitoids at 0.25 -1.5 millions per acre provided significantly higher levels of egg parasit-

ism of spotted fireworm egg masses compared to parasitism levels in untreated control bogs.

Field efficacy of the 'reduced-risk' insecticide tebufenozide (Confirm 2F) was further optimized

by testing application methods and adjuvants, on residual toxicity against spotted fireworm and

sparganothis fruitworm larvae.

Dr. Polavarapu concluded his talk by explaining that these new, selective technologies are safe

to beneficial insects, compatible with other pest management strategies and excellent IPM tools.

However, their narrow spectrum of activity, lower level of efficacy and higher cost compared to

OP, combined with lack of operational experience and current low price of cranberries, are sig-

nificant obstacles to commercialization. Because these technologies require accurate timing to

achieve optimal efficacy, growers have to rely more on IPM programs for information on pest

phenology. An alternative IPM program comprising mating disruption, reduced-risk insecticides,

Trichogramma parasitoids will be tested and compared with conventional IPM program in com-
ing years. The talk was followed by a lively discussion.

William J. Cromartie

Corresponding Secretary
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A NEW SPECIES OF PSEUDOSINELLA FROM NANJING,
CHINA (COLLEMBOLA: ENTOMOBRYIDAE) 1

Fang Warig^, Jian-xiu Chen^, Kenneth Christiansen3

ABSTRACT: A new species, Pseudosinella tumula is described from Nanjing, China. It shares

many characteristics with the Pseudosinella dodecopthalma group, but differs from them in hav-

ing 4+4 eyes, lacking seta R of the labial triangle, unguiculus shape, and other features. It also

shares some features with another Chinese species, P. tridentifera but differs in tenent hair shape

and chaetotaxy.

The genus Pseudosinella Schaffer is one of the largest and most wide-

spread genera in Collembola. So far, about 280 species have been described in

the world, but only four species have been reported from China, P. tridentifera

Rusek, 1971, P. bellingeri and P. sexoculata (Wang, Christiansen and Chen

2002), and P. caoi (Chen, Fang and Christiansen in press)

Pseudosinella tumula, NEW SPECIES
(Figs. 1-13)

Maximum body length 0.98mm.

Color white to pale yellow except for dark blue eyepatches. Scales hyaline, oval to circular,

and absent from antennae and legs.

Head Eyes 4+4 (Fig. 1 & 2). Antennae 1.25-1.42 times as long as cephalic diagonal. Ant. IV

lacking apical bulb; apical organ of Ant. HI with setae 2 & 3 rod-like, setae 4 & 5 about same

length, slightly longer than setae 2 & 3 (see Chen & Christiansen 1993 , figure 9). Measurements

of antennal segments as shown in Table 1. Outer differentiated seta of labial appendage slender,

not reaching apex of its papilla. Labral setae 4-5-5-4, prelabral setae slender and ciliate, remain-

der smooth; labral intrusion V-shaped and labral papillae absent. Outer maxillary palp with sub-

apical seta slightly longer than or subequal to apical one; sublobular plate with 3 smooth, short

setae (Fig. 3).

Chaetotaxy Body macrochaetae 00/0100+3, cephalic and abdominal chaetotaxy as shown

in Table 2 & Fig. 1. Thoracic "collar" with 3-4 rows of heavy, truncate macrochaetae. Chaetotaxy

of labium base: Mj-M2-0-E-Lj-L2, seta R absent, all setae ciliate (Fig. 4). 4+4 ciliate setae

along cephalic ventral groove. Chaetotaxy of Abd. II as shown in Fig. 5, with seta P absent,

macrochaeta B ciliate, setae a, q. and q2 slightly ciliate and seta C2 a smooth microseta. Abd. IV

without macrochaeta P] or a supplementary setae in anterior bothriotrichal complex and with

3+3 medial macrochaetae (Fig. 6).

Legs Trochanteral organ with 7 smooth setae (Fig. 7). Inner differentiated outstanding setae

of hind tibiotarsus located at 0.25-0.33 distance from base to apex of tibiotarsus, ciliate, acumi-

nate, only slightly longer than and barely distinguishable from other large setae (Fig. 8). Unguis

with 3 clear teeth, basal pair subequal, median tooth small and located 0.56-0.65 the distance

from base to apex of inner unguis. Unguiculus acuminate without outer tooth. Tenent hair clav-

ate, slightly shorter than inner edge of unguis (Fig. 9).

Ventral tube Unsealed, with 4+4 to 6+6 large ciliate setae on anterior face (Fig. 10) and 4-

8 slender ciliate setae on posterior face (Fig.l 1), lateral flaps with 5 + 5 smooth setae (Fig. 12).

1 Received December 3, 2001. Accepted February 16, 2002.

2 Department Biology, Nanjing University, Nanjing 210093, P.R. China.

3 Grinnell College, Grinnell IA 501 12.
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Figs. 1-13, Pseudosinella tumula, sp. nov. 1. semi-diagrammatic dorsal chaetotaxy, pseudopores

solid black; 2. semi-diagrammatic cephalic chaetotaxy; 3. maxillary palp; 4. labial triangle; 5.

chaetotaxy of Abd. II; 6. chaetotaxy of Abd. IV; 7. trochanteral organ; 8. inner differentiated

libiotarsal setae; 9. hind foot complex; 10. anterior face of ventral tube; 11. posterior face of

ventral tube; 12. lateral flaps of ventral tube; 13. manubrial plaque.
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Fureula Manubrium and dentes scaled only ventrally. Manubrium without smooth setae.

Manubrial plaque with 1 outer and 2 inner ciliate setae (Fig. 13). Uncrenulate dens 2.71-3.16

times length of mucro. Mucro with apical tooth 1.22-1.40 times as long as basal one; basal spine

just attaining apex of subapical tooth.

Male genital plate Unseen.

Types (all on slides) Holotype female, paratypes 6 females, P. R. China: Jiangsu: Nanjing:

Ming Tomb, III-8-1990, collection numbers 8019, 8020, 8021, Chen Jianxiu & Kenneth

Christiansen coll.. Deposited in Department of Biology, Nanjing University, China.

Ecology Found in litter and under stones in deciduous forest.

Etymology The name of the species is derived from the Latin tumuhis-

meaning tomb, which refers to the collection locality of type specimens, Ming
Tomb in the vicinity of Nanjing.

Remarks Members of the P. dodecopthahna group share many features,

including the large number of eyes (4 to 6) and the presence of 3+3 median

macrochaetae (M \ , M2 and M3 ) on Abd. IV (Table 2). The new species, tumula,

obviously belongs to this group but differs from all the known members of the

group in lacking a labial seta R and having microchaetae a, qj and ^2 on Abd.

II, all ciliate rather than smoothor absent.

So far, the group consists of 5 species, including tumula. It seems almost

certain that they are closely related, but their distribution is disjunct. Three of

Table 1 Measurements (mm)
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them, dodecopthalma, octophthalma & stompi, are cave forms from France,

while violeta from Caribbean and tlunula from China are surface species.

P. tumuia shows some similarities to the Chinese 4+4-eyed species

tridentifera, but differs from the latter in many respects, such as, having 3+3

median macrochaetae (Mj, M2 & M3 ) on Abd. IV as compared to only 1 + 1

macrochaeta (M2) in tridentifera; labial seta M2 is present in tumuia but ab-

sent in tridentifera; ciliate macrochaeta B on Abd. II rather than smooth

microchaeta b as in tridentifera .
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INFESTATION OF ELEPHANTOPUS MOEEIS
(ASTERACEAE) FLOWERHEADS BY TETREUARESTA

OBSCURIVENTRIS (DIPTERA: TEPHRITIDAE)
ON KAUAI, HAWAIIAN ISLANDS 1

Andrei V. AIyokhin,2>4 Russell H. Messing3 , Jian J. Diian3'^

ABSTRACT: Little information is currently available on the population dynamics of exotic

insects released on the Hawaiian islands. In the present study, we surveyed present incidence of a

tephritid fly of New World origin, Tetreuaresta obscuriventris, on the island of Kauai. This fly

was introduced to the island in 1961 for the biological control of an important weed species,

Elephantopus mollis. Between 80-90% of flowerheads collected from E. mollis in our survey

contained immature T. obscuriventris. An average infested flowerhead contained approximately

5.2 fly larvae. Fly populations in the surveyed areas followed aggregated distribution, and the

mean number of flies per infested flowerhead was positively correlated with the percent of in-

fested flowerheads.

A total of 71 species of phytophagous insects were deliberately introduced

to Hawaii between 1890 and 1985 in an attempt to control 21 species of weeds.

Forty-three of these became permanently established on the islands (Funasaki

et al. 1988). However, with few exceptions, little effort has been made to quan-

tify population densities of introduced species after establishment. In general,

populations of successfully established exotic organisms rarely reach notice-

able densities in their new environment (Williamson and Fitter 1996). Little

data are currently available on the long-term fate of biological control agents

released on the Hawaiian islands to control weed species.

Elephantopus mollis Kunth (elephant's foot, tobacco weed) is a coarse

erect herb up to 150 cm in height. It is native to tropical America, but is now
pantropical in distribution. It is common in sunny, dry, disturbed areas such as

plantations and pastures, and is listed as a serious weed in Hawaii (Whistler

1995; Wagner et al. 1999). In an attempt to control this plant, a tephritid fly of

New World origin, Tetreuaresta obscuriventris (Loew.), was introduced in

1961 from Fiji to the islands of Kauai and Hawaii (Chong 1962; Hardy and
Delfinado 1980). The larvae of this species reside in E. mollis flowerheads and
feed on its seeds. The successful establishment of T. obscuriventris on Kauai
has been confirmed by repeated captures of adult flies (Hardy and Delfinado

1 Received May 18, 2001. Accepted February 11, 2002.

2 Department of Plant and Environmental Protection Science, University of Hawaii, 3050 Maile

Way, Honolulu, HI 96822

3 Kauai Agricultural Research Center, 7370 Kuamoo Rd., University of Hawaii, Kapaa, HI 96746.

4 Present address: Department of Biological Sciences, University of Maine, Orono, ME 04469-

5722.

5 Present address: Monsanto Company, St. Louis, Missouri 63167.
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1980). However, no attempt has been made to quantify the infestation of E.

mollis flowerheads by T. obscuriventris in its new environment, and this was

the purpose of our study.

MATERIALS AND METHODS
Survey protocol. In the present study, we surveyed the incidence of T.

obscuriventris infesting E. mollis flowerheads at two sites on the island of

Kauai. The first site was located along Anini Road in the Hanalei district (1-5

m- elevation, 1250 mm mean annual precipitation). It was a typical disturbed

roadside habitat covered by alien weedy vegetation. The second site was lo-

cated at the Kauai Agricultural Research Center (KARC) (180 m elevation,

1875 mm mean annual precipitation), and was covered by unmanaged open

grassland. Between 5 and 10 randomly selected flowerheads were collected

from at least 5 plants growing within each site at 3-4 week intervals during the

first 4 months of 1999, a time period when most of E. mollis flowering takes

place. The exact quantity of sampled material depended on the abundance of

flowering plants. Excised flowerheads were brought to the laboratory, dis-

sected under a microscope, and the number of T. obscuriventris larvae and

pupae infesting each of them was recorded. Flies were identified using the

keys developed by Hardy and Delfinado (1980), with the identity of immatures

confirmed by rearing them to adulthood as described by Duan et al. (1996).

Voucher specimens of T. obscuriventris are stored in the Entomology Mu-
seum at the University of Hawaii at Manoa.

Statistical analysis. Effects of site and month of collection on the propor-

tion of flowerheads infested by T. obscuriventris were analysed using logistic

regression (PROC LOGISTIC, SAS Institute 1999). The variation in mean
numbers of fly immatures dissected from different flowerheads was analysed

by nested ANOVA (PROC GLM, SAS Institute 1999). Site and month of trap

deployment were used as the main effects. Plants from which individual

flowerheads originated were considered to be nested within the site co month

interaction (Zar 1999). Since the Wilk-Shapiro test revealed that the data were

not normally distributed (W=0.89, P<0.0001) (PROC UNIVARIATE, SAS
Institute 1999), data were transformed prior to ANOVA using rank transfor-

mations (Conover and Iman 1981). The relationship between the percent of

infested flowerheads collected from individual plants and the mean number of

flies per infested flowerhead was tested using Spearman's rank correlations

(PROC CORR, SAS Institute 1999).

To determine spatial distribution patterns of flowerhead-inhabiting T.

obscuriventris, the frequency of the numbers (including 0) of larvae and pu-

pae dissected from each flowerhead was recorded, and data were examined

for agreement with the negative binomial distribution using the chi-square

goodness-of-fit test (Elliott 1983). This analysis was confirmed by calculating

Lloyd's mean crowding index, m* (Lloyd 1967), and the Morisita Index, /
g
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(Morisita 1962). All three tests were conducted separately for each sampling

site.

RESULTS AND DISCUSSION
Overall, 83.3% (SE=3.5) of all flowerheads collected at Anini Road and

89.7% (SE=2.9) of all flowerheads collected at KARC contained at least one

T. obscuriventris larva. Percent infestation decreased as the season progressed

(Fig. 1). A logistic model provided a good description of the recorded data

(Score test, df=3, x
2=20.71, P=0.0001), and indicated a significant effect of

both site (df=l, x
2=5.64, P=0.0176) and month (df=l, x

2=10.22, P=0.0014) of

sampling on the proportion of infested flowerheads. The observed differences

could be probably attributed to the environmental variation between the two

sites and among the months of the study. The site co month interaction was not

statistically significant (df=l, x
2=3.09, P=0.0789).

An average infested flowerhead contained approximately 5.2 fly larvae

(SE=0.2). This was not unexpected, because gregarious larvae are fairly com-
mon in the tephritid tribe Tephritini (which includes T. obscuriventris), with

the maximum number of larvae that can occupy a single flowerhead being a

function of head size (Straw 1989a). In our study, sampling site did not have

any effect on fly density within infested flowerheads (ANOVA, df=l, 52,

F=0.03, P=0.8592). The difference among the months of collection (ANOVA,
df=3, 52, F=2.64, P=0.0590), as well as the site oo month interaction (ANOVA,
df=3, 52, F=2.65, P=0.0582) was not significant.
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The mean number of flies per infested flowerhead was positively corre-

lated with the percent of infested flowerheads (Spearman's rank correlation,

p=0.66, P<0.0001). Little is known about the oviposition behavior of T.

obscuriventris. Nonetheless, a number of tephritid species are known to mark

flowerheads where they deposit their eggs with an oviposition-deterring phero-

mone. In those species, conspecific females usually avoid laying eggs into the

marked flowerheads, thus reducing intraspecific larval competition (Straw

1989b; Pittara and Katsoyanos 1990; Lalonde and Roitberg 1992). However,

when fly populations are high and uninfested hosts are rare, rejecting previ-

ously attacked hosts substantially elevates the search time costs for gravid

females (Lalonde and Roitberg 1994). Therefore, flies may compensate for

such an increase by either increasing clutch size when an uninfested host is

located, or by allocating eggs to previously attacked flowerheads (Lalonde

and Roitberg 1994). Both behaviors result in a positive correlation between fly

density per infested flowerhead and the percent of flowerheads infested, com-

parable to the positive correlation observed in the present study. Similar com-1

pensatory mechanisms appear to be common among other insect species in

which survivorship of the offspring is largely determined by the ovipositional

choices of adults (Roitberg and Prokopy 1983; Charnov and Skinner 1985;

Roitberg and Mangel 1988; Rosenheim and Rosen 1992).

Based on the chi-square goodness-of-fit test, the spatial pattern of T.

obscuriventris followed the negative binomial distribution both at the Anini

Road site (k=l . 10, SE=0.10, x
2=15.85, P=0.1039), as well as at the KARC site

(k=2.16, SE=0.22, x
2=15.0, P=0.1319). Furthermore, the value of Lloyd's

mean-crowding index was 8.03 (SE=0.71) at Anini Road and 6.86 (SE=0.44)

at KARC, while Morisita's index was equal to 1.81 at Anini Road and 1.46 at

KARC. This suggests that T. obscuriventris immatures were distributed within

both habitats in distinct clumps. Adult seed-feeding flies are capable of evalu-

ating substrate quality prior to oviposition, and prefer to lay their eggs on those

flowerheads most suitable for larval development (Zimmerman 1980; Straw

1989c; Brody 1992; Lalonde and Roitberg 1992, 1994). Therefore, the aggre-

gated distribution of T. obscuriventris larvae and pupae observed in our study

could have resulted from the tendency to oviposit on higher quality flowerheads.

Similar patchy distribution was also reported by Sobhian and Pittara (1988)

for another tephritid fly, Chaetorellia hexachaeta Loew, infesting yellow

starthistle (Centaurea solstitiales L.) flowerheads in Northern Greece.

As a whole, our results indicate that 71 obscuriventris is currently well

established on the island of Kauai. The exact rates of plant infestation varied.

However, between 80-90% of collected flowerheads contained immature T.

obscuriventris, with most of them inhabited by more than one fly. Although

little is known about the density of T. obscuriventris populations in the area of

its original distribution, preventing us from evaluating the effects of intention-

ally moving this fly beyond its native range, it appears that the Hawaiian envi-
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ronment proved to be generally favorable for this species.
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SOCIETY MEETING OF APRIL 24, 2002

Jane Eaiie

Bureau of Watershed Conservation

Pennsylvania Department of Environmental Protection

Stoneflies of Pennsylvania

Ms. Earle's presentation covered the full range of biological and habitat diversity among the

Plecoptera of Pennsylvania. Her talk included slides of the larvae and adults of most of the major

groups. Stoneflies are good indicators of stream water quality and good for determining progress

of restoration; however, little known about life history, habitats, tolerances. More adults need to

be collected for species identification, but adults hard to find and collect. Winter adults are easy

to see but not often collected. Collections by citizens, fishermen and members of watershed

associations could add to knowledge of their watersheds and the Pennsylvania fauna. Challenges

for species records are limitations on stream sampling, finding representative aquatic communi-

ties, sampling all ecoregions/ major drainage basins and all types habitats, both good sites and

impaired sites, including springs. Seeps and tiny intermittent and perennial streams are often

ignored but can harbor unusual or rarely collected species.

The best stonefly habitats for highest diversity are cold, forested high gradient streams (brook

trout streams). Warm water creeks and rivers can have a high diversity; however, some stonefly

families are absent or limited in species. Springs and seeps and first order runs are good and

acidic streams provide an interesting fauna. Limestone streams have a low diversity. Threats to

stoneflies include removal of riparian vegetation, wanning of water, nutrient enrichment, sewage

& industrial discharges, alteration of substrate or stream habitat, siltation, acid mine drainage,

and metals. Stoneflies are generally not affected by acidity as badly as some other insect orders.

Stoneflies are veiy sensitive to warm water and nutrient enrichment and generally only species

with large gills or summer diapause can thrive under these conditions.

Goals of the Ms. Earle's PA Stonefly Project are to document Pennsylvania diversity, iden-

tify places of high species diversity for protection, determine those species expected after

remediation, identity species habitat preferences, pollution tolerances and life history, emer-

gence/ flight periods. The official Pennsylvania record is for 136 species in the state compared

with the North American total of 630. Some species should be deleted from the list and at least

10 additional species could be added. Old collections/records need to be checked and problems

of laxonomic differences integrated. Ms Earle also mentioned that New Jersey's stoneflies are

veiy poorly known and few species are included on the official fauna list. Research is needed

throughout the state.

In notes of entomological interest, effects of the warm winter and spring continue to show

up: Paul Goddard witnessed an emergence of Green Drake (Ephemera guttulata) mayfly adults

on the West Branch of the Delaware River last weekend, about a month earlier than normal. Dale

Schweitzer reported that Shistocerca americana survived through the winter to late March/early

April in Cumberland Co. NJ. Several attendees reported early sightings of swallowtail butterflies

around the area.

William J. Cromartie

Corresponding Secretary
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TEMPORAL PATTERNS OE HYPERPARASITOID
EMERGENCE FROM COTESIA MELANOSCELUS
(HYMENOPTERA: BRACONIDAE) COCOONS 1

Anne M. Wieber2>3, Ralph E. Webb^, Richard C. Reardon^,

Kathleen M. Tatman^, Kevin W. Thorpe6

ABSTRACT: Cotesia melanoscelus is an important parasitoid of the gypsy moth whose effec-

tiveness is reduced by a complex of hyperparasitoids. The hyperparasitoid complex of C.

melanoscelus is characterized in the three different geographic provinces of Maryland, and the

pattern of progeny adult emergence from parasitized C. melanoscelus cocoons as a function of

month of attack is compared for the more prominent hyperparasitoid species. Several strategies

for apportioning progeny adult emergence to meet the challenges and opportunities of within-

season (horizontal) and overwinter (vertical) propagation were found and elucidated. The sim-

plest strategy was that of Ooencyrtus kuvanae, a species that produced new broods all year long

without any obvious need for diapause. A more typical strategy used by several species was to

produce a series of new broods until late summer, and then to produce a brood that undergoes

diapause with adult emergence in the spring. A more complex strategy was used by Gelis tenellus,

which, beginning in late spring, partitioned its progeny so that some progeny emerged as an

immediate summer generation, while others from the same attack cohort entered diapause and

emerged in the spring. The most complex strategy was that used by G. apantelis and G. obscurus.

Beginning in late spring, the progeny from these two species were partitioned so that some prog-

eny would emerge as adults for an immediate summer generation and others from the same attack

cohort would emerge in September to bolster the adult population that then produced the dia-

pausing generation. This pattern persisted as the summer progressed, leading to a continuous

emergence of multiple generations while simultaneously building up a fall generation upon which

the overwintering survival of the species largely depends.

Cotesia melanoscelus (Ratzeburg) is an abundant parasitoid of early stages

(instars 1-3) of the gypsy moth, Lymantria dispar (L.) (Lepidoptera:

Lymantriidae) in North America. C. melanoscelus has been reared exclusively

from three species of field-collected lymantriids: the gypsy moth, the satin

moth, Leucoma salicis (L.), and the white-marked tussock moth Hemerocampa
leucostigma (J. E. Smith). Invertebrate predators and a complex of

hyperparasitoids seriously reduce the effectiveness of this parasitoid (Wieber

et al. 1995b). This complex has been characterized in New England (Muesebeck

and Dohanian 1927, Proper 1934, Weseloh 1978, 1979, 1983, 1986), New
York (Grimble 1976), and Ontario, Canada (Bourchier and Nealis 1992), but

1 Received December 29, 2000. Accepted March 3, 2000.

2 Maryland Department of Agriculture, Annapolis, MD 21401.

3 Deceased in 1989, Ms Wieber led the research effort and made all identifications in consulta

tion with appropriate authorities. The resulting publications from this data set have been dedi-

cated to her memory.

4 Chemicals Affecting Insect Behavior Laboratory, ARS-USDA, Beltsville, MD 20705.

5 USDA Forest Service, Morgantown, WV 26505.

6 Insect Biocontrol Laboratory, ARS-USDA, Beltsville, MD 20705.
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not in the more southern range of the gypsy moth. The present paper is from a

large data set that characterized the hyperparasitoid complex of C. melanoscelus

in the three different geographic provinces of Maryland: the coastal plain, the

Piedmont Plateau, and the Appalachian Mountains. A previous paper from

this data set examined niche partitioning (resource sharing) by several species

of Gelis attacking supplied C. melanoscelus cocoons (Wieber et al. 1995a).

Temporal and spatial overlap of the Gelis spp. allowed competition among the

species for utilization of the C. melanoscelus resource that was mitigated in

part by differing temporal patterns of attack among the species, and by differ-

ing preferences among the species for tree height. A general characterization

of the hyperparasitoid complex of C. melanoscelus in Maryland was recently

published in this journal (Wieber etal. 2001). The present paper compares the

pattern of progeny (adult hyperparasitoid) emergence from parasitized C.

melanoscelus cocoons as a function of time of attack for the more prominent

hyperparasitoid species as an additional parameter that might facilitate resource

partitioning.

MATERIALS AND METHODS
The materials and methods used in this study have been presented in detail

elsewhere (Wieber et al., 1995a, 1995b, 1996), and a condensed version is

given here with emphasis on aspects of the study pertinent to the data now
presented. This paper concerns the approximately 8,000 hyperparasitoids (see

Wieber et al. 2001 for details) that emerged from these cocoons. There were

three study sites. The coastal plain site in southern Maryland was midway

between Poplar Hill and Aquasco, in the Patuxent River Park, at 38° 36' 45"

latitude, 76° 43' longitude (Benedict Quadrangle, U. S. Geological Survey 7.5

Minute Series Topographic Map). This was along a power line parallel to

Aquasco Farm Road, at 20-50 m altitude. The Piedmont Plateau (north-central

Maryland) site was located along the north bank of Prettyboy Reservoir at 39°

37' 15" latitude, 76° 45' longitude (Hereford Quadrangle, U. S. Geological

Survey 7.5 Minute Series Topographic Map), at 200-240 m altitude. The Ap-

palachian Mountains (western Maryland) site was located northwest of Barton,

MD, along Swamp Road in the Savage River State Forest, at 39° 35' latitude,

79° 3' 15" longitude (Barton Quadrangle, U. S. Geological Survey 7.5 Minute

Series Topographic Map), at 730-800 m altitude. Cocoons of C. melanoscelus

were placed in the field at periodic intervals from March 1986 through March

1987. There were 20 exposure periods each at the coastal plain (new cohorts

placed out on Julian dates 64, 85, 106, 134, 148, 168, 176, 190, 204, 219, 231,

248, 267, 289, 310, 330, and 35 1 in 1986, and 007, 035, 058, ending on 076 in

1987) and Piedmont Plateau sites (new cohorts placed out on Julian dates 63,

85, 108, 128, 148, 163, 176, 191, 205, 219, 233, 246, 267, 288, 310, 329, and

351 in 1986, and 008, 037, 057, and ending on 077 in 1987) and 17 exposure

periods at the western Maryland site (new cohorts placed out on Julian dates
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69, 88, 1 15, 150, 163, 178, 193, 205, 221, 247, 269, 290, 3 12, 338 in 1986, and

010, 037, 063, ending on 077 in 1987). The strain of C. melanoscelus used for

all exposure periods was from a laboratory colony of the established North

American parasitoid that was descended from material collected from Egg

Hill, Maryland (in Cecil County) by K. W. Thorpe in 1984. However, at each

site, 5 consecutive exposure periods (25 June through 5 September 1986) were

used to compare the susceptibility to the overall hyperparasitoid communities

of the Maryland strain with that of a Korean strain. Results, presented in Wieber

et al. (1996), demonstrated that there was little or no difference in measure-

ments of the hyperparasitoid communities attacking the Maryland and the

Korean strains; therefore, data for the two strains are combined in the present

report. Both strains of parasitoid were reared by the procedure of Kolodny-

Hirsch (1988), with photophase kept less than 16 h to yield cocoons contain-

ing diapausing third-instar larvae. Cocoons were attached to 10-cm diameter

white cardboard tab ice cream cup lids using polyvinyl glue. Five cocoons

(termed "hidden") were glued to a lid and then a second lid was stapled to the

first lid over the top of the cocoons, allowing a 1-cm gap for hyperparasitoid

entry. Five additional cocoons (termed "exposed") were placed in a line on a

second lid without a cover, which was placed on the opposite side of the cage

from the "hidden" cocoons. Once in the field, the lids bearing the cocoons

were placed in 10-cm X 10-cm X 10-cm cages constructed of 5-mm mesh

wire screening to protect against vertebrate predators but allowing free access

for the hyperparasitoids. The caged cocoons were placed at ground level and

at 1 .5 m on 40 trees at each site, and at an average of 7-m in the canopy of 5 of

those trees. However, since the focus of this paper is strictly on the emergence

patterns of the hyperparasitoids, factors such as hidden versus exposed and

height on the tree are pooled for each exposure period. Cocoons were exposed

for 2-3 week periods, and were then replaced by a new cohort of cocoons. The

retrieved cocoons were returned to Beltsville, Maryland and individual co-

coons placed in 30-ml sealed, plastic cups where they were held under ambi-

ent conditions in a field insectary and monitored periodically for emergence

of C. melanoscelus or hyperparasitoids. Observations of emergence were made

once or twice a week from 25 April 1 986 until 3 1 December 1986 and once or

twice a month from 1 January 1987 until 17 March 1988.

Chi-square tests of the association between species and period of emer-

gence were performed separately for each period of attack (SAS 1989; PROC
FREQ). For the purpose of this analysis attacks that occurred in April, May,

and June were combined into a single category to reduce the number of zero

values.

Identifications: Specimens of all hyperparasitoid species were sent to ap-

propriate authorities for identification. Ichneumonidae (Gelis tenellus (Say),

G. apantelis (Cushman), G. obscums (Cresson), G. species-4 (undescribed),

Lymeon orbus (Say), Isdromas lycaenae (Howard), Lysibia mandibularis
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(Prov.) and Acrolyta sp.) were determined by R. W. Carlson, Systematic Ento-

mology Laboratory (SEL), ARS-USDA, Beltsville, MD. Encyrtidae, includ-

ing Ooencyrtus kuvanae (Howard), Ooencyrtus species-2, and Cheiloneurus

sp., were determined by M. E. Schauff, SEL, who also identified Anastatus

pearsalli Ashmead (Eupelmidae), and Aprostocetus sp. (Eulophidae).

Aprostocetus specimens were identified using the concept of the genus con-

tained in LaSalle (1994). E. E. Grissell, SEL, identified the Ceratosmicra

meteori Burks (Chalcididae), Eurytoma verticillata (F.) (Eurytomidae), and

the Pteromalidae (Dibrachys cavus (Walker), Tritneptis scutellata (Muesebeck),

and Hypopteromalus inimicus Muesebeck). G. Gibson, Biosystematics

Research Centre, Ottawa, Ontario, Canada, confirmed the A. pearsalli identi-

fication and identified the Arachnophaga picea (Riley) (Eupelmidae) and a

second, undescribed, Anastatus species, Anastatus n. sp. near reduvii. Although

most of the Anastatus specimens keyed to A. pearsalli, there is no key for the

males of this group, so for this paper, all Anastatus material is combined as

Anastatus species complex.

RESULTS AND DISCUSSION

Twenty species of hyperparasitoids were identified emerging from

C. melanoscelus cocoons from one or more of the Maryland locations. Several

of these species can act facultatively or preferentially as tertiary parasitoids

(Muesebeck and Dohanian 1927). Our results demonstrated high levels of para-

sitism for C. melanoscelus cocoons at all 3 Maryland locations. This aspect of

the study was presented in Wieber et al., 1995b, and will not be discussed in

detail here. A detailed accounting of the fate of the approximately 48,000 ex-

posed C. melanoscelus cocoons is given in Wieber et al. 1995b). Of these

exposed cocoons, numbers yielding hyperparasitoid adults (from the 3 loca-

tions combined) were as follows. For the Superfamily Ichneumonoidea, fam-

ily Ichneumonidae: Gelis apantelis - 2266, G. obscurus - 1655, G. tenellus -

1310, G. sp. # 4 - 156, Lymeon orbus - 3, Isdromas lycaenae - 16, Lysibia

mandibulars - 4, Acrolyta sp. - 33. Additionally, C. melanoscelus cocoons

yielded recoveries of hyperparasitoids from 6 families in the Superfamily

Chalcidoidea. These included (Family Pteromalidae) Dibrachys cavus - 321,

Tritneptis scutellata - 26, Hypopteromalus inimicus - 260; (Family Encyrtidae)

Ooencyrtus kuvanae - All , Ooencyrtus sp # 2 - 7, Cheiloneurus sp. - 2; (Fam-

ily Eupelmidae) Anastatus mixed spp. - 1349, Arachnophaga picea - 117;

(Family Eulophidae) Aprostocetus sp. - 20; (Family Chalcididae) Ceratosmicra

meteori - 46; (Family Eurytomidae) Eurytoma verticillata - 119. This aspect

of the data set will be discussed in a separate paper.

Adult emergence of the Gelis complex. In Maryland, the Gelis complex

(G. apantelis, G. obscurus, G. tenellus and Gelis species # 4) accounted for

65.6% of the parasitized C. melanoscelus cocoons. How do these closely

related species manage to share the available prey so that one species does not
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Table 1. Comparison of the emergence patterns of 3 species of hyperparasitoids of the Gelis

complex from Cotesia melanoscelus cocoons attacked during the indicated period. Combined

results for three Maryland locations for cohorts of cocoons exposed at two-three week intervals

from March 1986 to March 1987.

Period
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dominate the others? A previous paper from this data set (Wieber et al. 1995a)

examined niche partitioning by the 4 Gelis species in utilizing the provided C.

melanoscelus cocoons. Data were presented on the periodicity of attack, the

effect of tree species, and the effects of exposure height, for these 4 species.

Differences were found in height preference and timing of attack, demonstrat-

ing some aspects of resource partitioning. The present paper focuses on an

additional biological parameter that may influence resource partitioning; that

is, the periodicity of emergence of adult hyperparasitoids from C. melanoscelus

cocoons as a function of month of attack. A staggered emergence of progeny

from cocoons attacked during the same exposure period was recorded for the

3 principal species that varied from species to species, and within a species,

from month to month (Table 1). For instance, of the 211 C. melanoscelus

cocoons attacked in March through May by G. apantelis, 10 adults emerged in

May, 134 adults emerged in June, 6 adults emerged in July, 54 adults emerged

in September, and 7 adults emerged from October through January. Thus the

progeny were partitioned so that some progeny would emerge as an immedi-

ate summer generation, while others would emerge in September to bolster

the adult population that produces the diapausing generation. This pattern per-

sisted as the summer progressed, leading to multiple generations while simul-

taneously building up a fall generation upon which the overwintering survival

of the species largely depends. Most of the individuals that actually underwent

diapause emerged from cocoons attacked in September or later. G. obscurus

exhibited a similar emergence pattern (Table 1). However, G. tenellus has

evolved a related but different solution to the problem of overwintering.

Beginning with the June attacks, the progeny of G. tenellus were partitioned

so that some progeny would emerge as an immediate summer generation, while

others would enter diapause and emerge the following spring. There was no

bolstering of the autumn generation such as was seen for G. apantelis and G.

obscurus. Analysis of the present study demonstrated that the 3 major species

of Gelis vary in the partitioning of emergence of their progeny (Table 2). For

instance, adults would emerge from some cocoons parasitized in June by G.

apantelis within 50 days, which we termed "summer emergence," while other

adults would emerge from the same set of cocoons in 50 to 120 days or longer,

but did not overwinter. We termed this "autumn emergence." Adult hyper-

parasitoids that overwintered in the host cocoon and emerged during the sub-

sequent spring, called the "spring generation," were considered to have been

in diapause. Grouping the data together by time periods allowed statistical

examination of the emergence patterns of these species by chi square analysis

(Table 2). The patterns of emergence among the species were significantly dif-

ferent at P< 0.0001 for attacks occurring in April-June, July, August, and Sep-

tember, but not for the October-January period. The different emergence pat-

terns are examined in Figure 1 as percentages of each species emerging in the

summer, the autumn, or the following spring, for five periods of attack. G.
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Table 2. Comparison of the emergence patterns of 3 species of hyperparasitoids of the Gelis

complex from Cotesia melanoscelus cocoons, attacked during the indicated period, apportioned

as direct summer emergence (within 50 days of attack), delayed emergence (over 50 days but

without overwintering) or emerging in the spring after overwintering (diapause). Combined re-

sults for three Maryland locations for cohorts of cocoons exposed at two-three week intervals

from March 1986 to March 1987.

Period of hyperparasitoid adult progeny emergence Signif.

Period Spring emergence by

of Summer emergence Autumn emergence (diapause) chi

Attack apantelis obscurus tenellus apantelis obscurus tenellus apantelis obscurus tenellus sq. (df)

April-
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Figure 1. Percentages of 3 species of hyperparasitoids of the genus Gelis(G. apantelis, G. obscurus,

G. tenellus) emerging from C. melanoscelus cocoons in the summer months, in the autumn months

or in spring after undergoing diapause, as a function of month of attack.
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to adult for the development of G tenellus was 15 to 30 days, depending on

temperature, and that there are up to 4 generations per year. Muesebeck and

Dohanian (1927) also remarked that there were numerous cases where several

cocoons were attacked by the same individual, some producing adult G. tenellus

after 18 to 24 days to begin another generation, and others failing to yield

adults until the following spring. Giron (1978) found that the mean develop-

mental time of G. tenellus was 17 days at 25°C and 30% RH. Adults lived ca.

40 days with peak oviposition at days 6-10. The critical photoperiod for dia-

pause induction was 11-14 h of daylight but diapause incidence never fell

below 30%, even at 20-h photophase. All photophases under 1 1 h induced

diapause at rates of 98-100%.

Gelis sp. #4 (undescribed) emerging from C. melanoscelus cocoons

attacked before August did not display the delayed emergence seen for the

other 3 Gelis sp, and generally emerged within a month or 6 weeks after at-

tack. This implies that it has several summer generations a year. Diapause

(spring emergence) was first noted for Gelis sp. #4 adults emerging from co-

coons exposed in August (1 diapausing adult out of 20) and September (4

diapausing adults out of 7).

Four other ichneumonid hyperparasitoids (Acrolyta sp., Isdromas lycaenae,

Lysibia mandibularis, and Lymeon orbits) emerged from the exposed
C. melanoscelus cocoons, but none in numbers permitting an analysis of adult

emergence.

Adult emergence of the Eupelmidae. Anastatus mixed species were

active in the Piedmont Plateau site and the Coastal Plain site, but not the

Appalachian Mountain site. Anastatus was active against C. melanoscelus from

May through September, with attacks peaking in late-May to mid-June. Com-
bining the data from the 2 sites for adult progeny emergence (Table 3), we
found that 21 % of the 332 Anastatus adults emerging from cocoons attacked

in the spring (May) emerged in the early summer (June-July), while most of

the remaining emergence occurred in the late summer (Aug.-Sep.). Not one

adult from this group emerged the following spring. Of the 889 Anastatus

adults emerging from cocoons attacked in the early summer (June-July), 23%
emerged in the early summer (June-July), and again most of the remaining

emergence occurred in the late summer (August-September). Again, no adult

from this group emerged the following spring. Of the 44 Anastatus adults

emerging from cocoons attacked in the late summer (August), 57% emerged

in the late summer (Aug.-Sep.), while 43% underwent diapause and emerged
the following spring. All adults emerging from 84 cocoons attacked in the fall

(Sep. -Oct.) underwent diapause and emerged the following spring. Thus,

Anastatus displayed a "summer-autumn" emergence pattern similar to that of

G. apantelis and G obscurus, where early-season and mid-season progeny

emergence was split between summer emergence, producing a summer gen-
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eration, and autumn emergence to contribute to the production of the overwin-

tering generation.

Muesebeck and Dohanian (1927) reported from New England that A.

pearsalli (the major component of the Anastatus complex found in our Mary-

land study) develops in C. melanoscelus in 40 to 50 days. In their New
England study, Muesebeck and Dohanian (1927) (usually) found only one

generation a year for A. pearsalli (with 1 1 months or more spent in the host

cocoon). This was clearly not the case in Maryland. The Maryland specimens

that were clearly Anastatus n. sp. near reduvii generally emerged within 30

days of attack, while those that were clearly A. pearsalli usually emerged after

at least 60 days in the cocoon, but at least one summer generation was
observed for both species.

Arachnophaga picea attacks upon C. melanoscelus cocoons were recorded

from mid-June through July at the Coastal Plains site, and from late-July through

August at the Piedmont Plateau site. Cocoons attacked before early August

led to adult hyperparasitoid emergence within 40 days of the attack. Attacks

occurring from mid to late August resulted in diapause (spring emergence of

adult hyperparasitoids).

Adult emergence of the Pteromalidae. Dibrachys cavus attacks upon C.

melanoscelus cocoons in the Maryland study were recorded from May to

October, with highest numbers of attacks recorded from June through Sep-

tember. Cocoons attacked before August led to direct adult hyperparasitoid

emergence generally within 30 days of the attack (Table 3). Attacks occurring

in August and September also resulted in part in direct emergence, but some
diapause (spring emergence of adult hyperparasitoids) was noted. All progeny

resulting from October attacks underwent diapause. Our results for Maryland

were very similar to results in New England by Muesebeck and Dohanian

(1927). They reported that D. cavus developed in 17 to 34 days, and could

have up to 5 generations per year. They also noted that cocoons attacked prior

to September 1 usually produced adults of the hyperparasitoid the same sea-

son, whereas those attacked after that date resulted in adult emergence the

following spring (diapause).

Tritneptis scutellata was recorded only from the Appalachian Mountain

site in our study. Attacks on C. melanoscelus were recorded only during July

and August, with July attacks resulting mainly in direct adult hyperparasitoid

emergence generally within 30 days of the attack, while August attacks led

mainly to diapausing progeny.

Hypopteromalus inimicus was recorded from only the Piedmont Plateau

site in our study, emerging from 7.1% of the parasitized cocoons at that site.

Two broods were seen at the Piedmont Plateau site: one in May-June and the

second in September-October. Cocoons attacked in May led to direct adult

hyperparasitoid emergence generally within 30 days of the attack (Table 3).

Nearly all the attacks occurring in September, and all those occurring in Octo-
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Table 3. Emergence of indicated hyperparasitoids from Cotesia melanoscelus cocoons attacked

during the indicated period of attack. Emergence can be direct (within 50 days), delayed (over

50 days but without overwintering) or in the spring after overwintering. Combined results for

three Maryland locations for cohorts of cocoons exposed at two-three week intervals from

March 1986 to March 1987.

Period
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ber result in diapause progeny emerging the following spring. Our inseclary

results for the first brood suggest that there is a summer generation for this

species, but attacks from such a generation were not recorded in the field. The
high levels of hyperparasitism recorded in the summer months (Wieber et al.

1995b) by other parasitoids may have obscured the summer generation of

H. inimicus in this study. Therefore, we cannot say with confidence whether

this species has two or three generations a year in Maryland.

Adult emergence of the Eneyrtidae. Ooencyrtus kitvanae was active at

all 3 Maryland locations from March through September. Adult progeny gen-

erally emerged in 30 to 60 days, but there was no sign of diapause even from

September attacks (Table 3). However, little activity was noted for O. kuvanae

during the winter. In his review of literature for O. kuvanae, Brown (1984)

stated that no diapause had been reported for this species; however Weseloh

(1986) subsequently demonstrated an effect of photoperiod on O. kuvanae

progeny production. Cervara and Ham (1976) observed adults of O. kuvanae

on gypsy moth egg masses during the winter, but there was no corresponding

increase in parasitism prior to egg hatch. The trough in O. kuvanae attacks on

C. melanoscelus during June-July (Table 3) may be caused by switching to

freshly-laid eggs of L. dispar, which probably represent the preferred host.

Two other species of encyrtids, Ooencyrtus sp. # 2 and Cheiloneurus sp., were

incidental (7 and 2 specimens, respectively) hyperparasitoids in the Maryland

study.

Adult emergence of the Eurytomidae. Muesebeck and Dohanian (1927)

reported that in New England, Eiuytoma verticillata (as E. appendigaster

(Swederus), see Grissell (1985) for nomenclatural clarification) emerge in late

May and early June, and attacks the first generation of C. melanoscelus co-

coons. These produce adults the same season. However, a large proportion of

these E. verticillata females live to attack the second generation of C.

melanoscelus cocoons, joining the second (summer) generation to produce

(mainly) diapausing progeny that carry the Eiuytoma over the winter. Simi-

larly, Weseloh (1978) found that individuals of E. verticillata were not reared

from C. melanoscelus cocoons exposed before mid-June, 1975. By this time

and after, incidence of diapause was high (about 90%). Attacks of E. verticillata

occurred earlier in 1976, and while only 14.1% of cocoons exposed in late

May that were so attacked underwent diapause, nearly 100% diapaused in

cocoons exposed hi July and after.

In our Maryland study, E. verticillata was recorded only from the Pied-

mont Plateau site, attacking 1 19 of the C. melanoscelus cocoons exposed at

that site from late July through September. Only 1 1 of the E. verticillata adults

emerged during the season of attack, with the remaining adults (108) emerg-

ing the following spring after undergoing diapause (Table 3). This is similar to

the mid-summer situation reported in New England. While we recorded no

attacks of E. verticillata in the spring or early summer in Maryland, we
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assume that such early attacks would lead to a summer generation as reported

from New England.

Perspective. The hypcrparasitoid species monitored in our study have

evolved several different strategies for apportioning their progeny to meet the

challenges and opportunities of within-season (horizontal) and overwinter (ver-

tical) propagation. The simplest strategy is that of O. kuvanae, which produces

new broods all year long without any obvious need for diapause. Adults can be

found attacking gypsy moth egg masses on warmish days throughout the win-

ter. A more typical strategy used by D. cavus, H. inimicus, and Gelis species

#4, is to produce a series of new broods until the late summer, and (hen to

produce a brood that undergoes diapause with adult emergence in the spring.

A more complex strategy is that used by G. tenellus, which, beginning in late

spring, partitions its progeny so that some progeny emerge as an immediate

summer generation, while others from the same attack cohort enter diapause

and emerge in the spring. The percentage of each brood undergoing diapause

increases as the summer progresses until by August, virtually all progeny

undergo diapause. The most complex strategy is that of G. apantelis and G.

obscurus, where, beginning in late spring, the progeny are partitioned so that

some emerge as adults as an immediate summer generation, while others emerge

in September to bolster the adult population that produces the diapausing gen-

eration. This pattern persists as the summer progresses, leading to a continu-

ous emergence of multiple generations while simultaneously building up a fall

generation upon which the overwintering survival of the species largely

depends. Most of the individuals that diapause emerge from C. melanoscelus

cocoons attacked in September or later. Anastatus mixed species display a

similar strategy as G. apantelis and G. obscurus.
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ATTACHMENT OF A MICROCADDISFLY
(TRICHOPTERA: HYDROPTILIDAE) PUPA
TO THE LEG OF A WATER SCORPION,

RANATRA ££/£AW(HETEROPTERA: NEPIDAE) 1

David E. Bowles^, Jason L. Loekliiw

ABSTRACT: A microcaddisfly pupa (Trichoptera: Oxyethira) was found attached to the leg of a

predatory water scorpion (Hemiptera: Ranatra). Other reported instances of Oxyethira pupae

attaching to aquatic insects indicate this behavior may be common for this genus. The behavioral

mechanisms that permitted the microcaddisfly to attach itself to the water scoipion without being

attacked are unknown.

The caddisfly genus Oxyethira, (Trichoptera: Hydroptilidae), is distrib-

uted worldwide and approximately 40 species are known from North America
(Wiggins 1996). Moulton and Stewart (1997) reported 17 species ofOxyethira

occur in Texas. The water scorpion, Ranatra buenoi Hungerford (Heteroptera:

Nepidae), is widely distributed in the southeastern U.S., including Texas (Sites

and Polhemus 1994). Recently, we collected a R. buenoi nymph to which an

early pupa of Oxyethira was firmly attached on the left metathoracic femur

(Fig. 1). Both ends of the former larval case had been attached to the nepid's

leg, the ends were sealed, and apolysis of the larval cuticle was evident. How-
ever, ecdysis had not yet occurred and the early, pharate pupa could be dis-

cerned through the old larval cuticle. The length of the pupa was 2.8 mm (case

3.2mm) and the R. buenoi was 16.5 mm in length (head to apex of respiratory

siphons). The specimens were hand collected on 14 June 1999 in a stream

pool of Dry Creek, Montgomery County, Texas (N 30° 14' 19.8" W 95° 19'

21.6"). In addition, 17 fifth instar Oxyethira larvae and two adult R. buenoi

were collected with a benthic sampling net (600 mm mesh) at the same loca-

tion and sampling date. Larvae for most species of Oxyethira have not been
associated with adult stages so we were unable to determine the specific iden-

tity of these specimens.

White and Fox (1979) found several pupal cases of Oxyethira azteca Mosely
that were fastened to a dragonfly nymph, Macromia georgiana (Sel.), col-

lected from a South Carolina stream. Our finding of Oxyethira pupating on

another aquatic insect suggests that such behavior may be fairly common for

this genus. Oxyethira azteca also commonly occurs throughout most of east-

ern Texas, and the specimens we collected could represent this species. Whether
this instance represents directed phoresy or is a more random action is un-

1 Received January 28, 2002. Accepted February 23, 2002.

2 Texas Parks and Wildlife Department, P.O. Box 1685, San Marcos, Texas 78667.

3 Department of Biology, Southwest Texas State University, San Marcos, Texas 78666.
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Figure 1. A water scoipion, Randtra buenoi Hungerford, with a microcaddisfly (Oxyethria sp.)

attached to the metathoracic femur.

known. The possibility exists that the caddisfly may have mistaken the leg of

the water scorpion to be a twig or similar inanimate object. White and Fox

(1979) suggested that the attachment of Oxyethira pupae to the dragonfly nymph
they collected was related to the paucity of natural habitat and suitable attach-

ment sites in the channelized stream they studied. This was not the circum-

stance for the present study location because the flowing stream contained

ample woody debris and riparian vegetation.

Although the proboscis of the water scoipion we collected is in close prox-

imity to the microcaddisfly, the body of the latter was fully intact and had not

been pierced. The closeness of the nepid's proboscis to a potential food item

suggests that microcaddisflies might not play a role in the diet of these preda-

tory insects or that it was unable or unwilling to attack the larva as it attached

itself prior to pupation. Also, the nepid simply could have been unaware that

the caddisfly was present.
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INTRODUCTION OF THE MILLIPED FAMILY
RHINOCRICIDAE IN FLORIDA (SPIROBOLIDA) 1

Rowland M. Shelley2, G. B. Edwards3

ABSTRACT: The spirobolidan milliped family Rhinocricidae is authentically documented from

the "continental" United States for the first time, from an invasion of an unidentifiable, intro-

duced species, provisionally assigned to Eurhinocricus, at Plantation Key Nursery in Tavemier,

Monroe County, Florida. Previous records from the United States and Canada, all erroneous, and

proximate ones from Mexico and Caribbean islands are summarized. A brief description of this

form and gonopod illustrations are presented to facilitate identification when revisionary studies

in this family enable accurate determinations. A single interception of a different rhinocricid,

apparently also originating in Florida, is documented from Winnipeg, Manitoba, Canada.

The milliped family Rhinocricidae is the most diverse representative of

the order Spirobolida in the Western Hemisphere south of the continental United

States and also occurs in the Oriental and Australian biogeographic regions

(Philippines, Indonesia, New Guinea, Australia, the Bismarck Archipelago,

Solomon Islands, Fiji, and a few other miscellaneous Pacific islands) (Hoffman

1980, 1999; Jeekel 2001). It is well represented in the Greater and Lesser Antilles

but has not been recorded from the Bahamas or the Turks and Caicos Islands;

one species, Anadenobolus monilicornis (Porat), has been introduced into Ber-

muda (Chamberlin 1920, Hoffman 1999). Chamberlin (1920) also proposed

Rhinocricus ectus for two females from Bermuda that he thought were close

to Anadenobolus consociatus (Pocock) from Union Island and Grenada, in the

Lesser Antilles. To the best of our knowledge, R. ectus, has not been treated

since; it almost certainly does not belong in Rhinocricus Karsch, which is now
restricted to four species in Cuba and Puerto Rico (Hoffman 1960, 1980, 1999).

Aside from the territories in the Caribbean, Puerto Rico and the U. S. Virgin

Islands (Chamberlin 1918; Loomis 1941, 1970; Velez 1963; Hoffman 1999),

the Rhinocricidae has not been authentically recorded from the United States

or any of its possessions, and it undoubtedly is not indigenous to the lower 48

states because, with the amount of collecting that has taken place in southern

border areas near Mexico, in south Florida, and the Gulf Coastal states, it

surely would have been found by now. Two species have been described from

the continental United States and one from Canada (Chamberlin and Hoffman

1958), all unquestionably erroneous — R. tidius Chamberlin from Ft. Tejon,

Kern County, California, synonymized with Eurhinocricusfissus Verhoeff by

1 Received February 11, 2002; Accepted February 19, 2002.

2 Research Lab., North Carolina State Museum of Natural Sciences, 4301 Reedy Creek Rd.,

Raleigh, NC 27607; email <rowland.shelley@ncmail.net>

3 Division of Plant Industry, P.O. Box 147100, Gainesville, FL 32614-7100;

email <edwardg@doacs. state. fl.us>
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Hoffman (1999); R. vagans Chamberlin, also from Ft. Tejon; and R. vancouveri

Chamberlin from Vancouver, British Columbia, Canada (Chamberlin 1947,

1951; Chamberlin and Hoffman 1958). Kevan (1983) suggested that the last

species might be referrable to Anadenobolus (Thyroproctus) but otherwise the

last two species have not been further addressed and are still valid, though

their true provenances are unknown and they too are not referrable to

Rhinocricus. Rhinocricids are indigenous to Cuba, only 90 mi (144 km) south

of the Florida Keys, and the Cuban fauna has been thoroughly documented by

Loomis (1933, 1938), de la Torre y Callejas (1974), Gonzalez Oliver and

Golovatch (1990), and Perez-Asso (1996, 1998a, b). The family ranges from
Argentina to northern Mexico, the northernmost continental records being those

of E. fissus, from southern Baja California Sur; Anadenobolus aurocinctus

(Pocock), from Durango; A. lamprus (Chamberlin), from San Luis Potosi; and
A. potosianus (Chamberlin), from southern Tamaulipas and San Luis Potosi

(Verhoeff 1937; Pocock 1907; Chamberlin 1941, 1943; Loomis 1968; Hoffman
1999).

Recently, the second author received a small sample of an unknown
milliped infesting Plantation Key Nursery, in Tavernier, Monroe County,

Florida; the sample was collected on 25 July 2001 by L. D. Howerton. The
milliped was accidentally imported at an unknown time and was described as

being "inside, outside, everywhere, including inside the lights in the ceiling."

An employee of the nursery stated that the millipeds were widely distributed,

not only at the nursery, but at also customers' houses. The same employee
stated that the millipeds had been in the area for at least two and a half years,

and the source country was unknown. A male and female were sent to the first

author for determination, and it was immediately obvious that they belong to

the Rhinocricidae. They are small-bodied and lack scobinae, but the gonopods
show in situ the diagnostic large sternum of the anterior pair, and the long,

slender posterior gonopods. The milliped does not correspond exactly to any

described species and does not key out in the keys of Pocock (1894, 1907) or

Chamberlin (1918, 1922), nor can it be found in the regional treatments on the

West Indies in general and Hispaniola (Loomis 1934, 1936), all of which are

obsolete today. As the anterior gonopod telopodites extend beyond the distal

extremity of the sternum, this form does not seem to have originated in Cuba,

and the absence of scobinae characterizes many Jamaican species, most of

which are now in Eurhinocricus Brolemann. The gonopods conform most

closely to Eurhinocricus and we provisionally assign the form to this genus;

however, the tibiotarsus flares apically and the solenomere arises distad on the

telopodal stem, whereas in true species of Eurhinocricus the tibiotarsus does

not flare and the solenomere arises more basally. Generic concepts in the

Rhinocricidae are not well developed, and the family needs serious taxonomic
study, which will pose difficult taxonomic and nomenclatorial decisions
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(Hoffman 1980). We describe below salient anatomical features of the Tavernier

form along with gonopod illustrations, for the day when accurate generic place-

ment is possible. Voucher specimens of both sexes have been deposited in the

authors' institutions.

Male: Length 25.9 mm, maximum width 2.7 mm; 46 segments including epiproct.

Color faded but with clear evidence of banded pigmentation pattern, with wide bands com-

pletely encircling pleuroterga along caudal margins. Collum with bands along both margins.

Antennae with four terminal sensory cones. Ozopores arising on segment 6, continuing

through segment 44. Scobinae absent. Epiproct narrowing somewhat distad but still rather broad

and apically rounded/blunt, projecting slightly beyond margins of paraprocts; latter not mar-

gined; hypoproct small and inconspicuous, semilunar.

Legs without tarsal pads. Caudoventral margin of pleurotergite 7 extending strongly ven-

trad, forming vertical flange behind gonopods.

Anterior gonopods (Fig. 1) with sternum (ST) narrowing smoothly and continuously distad

but still rather broad and apically blunt; telopodites (TA) extending beyond distal margin of

latter, narrowly rounded apically. Posterior gonopod (Fig. 2) tibiotarsus (TT) apically flared,

solenomere (S) arising distal to midlength of telopodite (TP), closely appressed to tibiotarsus

distad.

Female: Length unmeasurable (tightly coiled, fragmented upon straightening) but obvi-

ously longer than male, maximum width 3.5 mm; 51 segments including epiproct.

Agreeing closely with male in all particulars except paraprocts slightly but distinctly mar-

gined.

Figs. 1-2. Eurhinocricus sp. male from Tavernier, Florida. 1, anterior gonopods, anterior view.

2, left posterior gonopod, medial view. S, solenomere; ST, sternum; TA, telopodite of anterior

gonopod; TP, telopodite of posterior gonopod; TT, tibiotarsus. Scale line = 0.50 mm for both

figs.
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Technically, Plantation Key is outside the North American continent, but

it can be considered a continental island, and the discovery of this milliped in

Tavernier is the first authentic record of the Rhinocricidae from the "continen-

tal" United States. It constitutes a new species, genus, and family for the coun-

try and the state of Florida, raising the latter' s milliped fauna to 8 orders, 19

families, 35 genera, and 52 species/subspecies (Shelley 2001). It belongs in

the faunal category, "Neotropical species occurring naturally in Florida or ad-

ventive there," and is the tenth species in this group.

ADDENDUM: As the manuscript was being finalized, the first author re-

ceived a small-bodied rhinocricid male from Winnipeg, Manitoba, Canada,
that was discovered by M. M. Hutchison on 6 March 2000 in the base plate of

a palm plant at a Home Depot store in this city. The specimen is banded with

light prozonites and darker metazonites (actual colors uncertain after two years

in preservative), is about 22 mm long and 2+ mm wide, and possesses scobinae.

The anterior gonopods are of the form shown in Fig. 1, but the sternum is

longer and extends just beyond the level of the distal extremities of the

telopodites, which lack triangular lateral projections; on the posterior gonopods,
the tibiotarsus is shorter and not as flared apically, and the solenomere is gen-

tly curved and closely appressed to the latter, arising farther distad on the

telopodite. The generic assignment is again uncertain, but the more distal ori-

gin of the posterior gonopod solenomere suggests a species of Anadenobolus
Silvestri, perhaps from Jamaica. A check revealed that the palm was grown
from seed at a nursery in Miami, Florida, and the soil around it was a peat

mixture containing peat from Canada and some from Apopka, Orange County,

Florida. It is unlikely that this tropical milliped would have originated in the

Canadian peat (go from Canada to Florida and back to Canada again) because
it would not have been able to survive the cold Canadian climate. Apopka,
Florida, is a more likely source area, and there may be another introduced

rhinocricid milliped in or near Orange County, an area that warrants investiga-

tion. The specimen is in the collection of the Manitoba Museum of Man and
Nature, Winnipeg, and was loaned by J. Klapecki, invertebrate collection man-
ager.
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FIRST DATA ON ORTHOPTERA OF MOUNT
KOROGLU, N.W. ANATOLIA, WITH DESCRIPTION

OF THREE NEW TAXA 1

Mustafa Unal2

ABSTRACT: The Orthoptera fauna of the alpine zone of Mount Koroglu, which includes 12

species and subspecies, is studied for the first time. One new genus (Koroglus), one new species

(Koroglus disparalatus), and one new subspecies (Paranocaracris rubripes demirsoyi) are de-

scribed. Keys are included to distinguish them from related taxa. Illustrations of the most impor-

tant features of the endemic species are included herein.

This paper is based on material collected from alpine zone of Mount Koro-

glu in Bolu Province, the Batikaradeniz (West Black Sea) Region of Turkey.

Compared with other parts of Turkey, the Orthoptera fauna of the Batikaradeniz

Region is rather poorly studied. Sixty-nine species have been recorded in vari-

ous papers from the Region (Uvarov, 1934; Karabag, 1958, 1974; Weidner,

1969; Demirsoy, 1977; Tutkun, 1981; Giimussuyu, 1981; Unal, 1999).

Koroglu, the highest mountain in the Province, is in southeastern Bolu.

It is situated between the cool, humid, rainy Batikaradeniz Region and the

hot, dry Middle Anatolia Region of Turkey. The Mountain has two peaks,

Koroglutepe (2400 m) and Kartaltepe (Kartalkaya) (2100 m). The vegetation

is mostly alpine meadows, covering 70-95% of the area. Festuca sp. is the

predominant species, but the following plants are also present; Epedra sp.,

Circium boluene, Daphne pontica, Crocus speciosum, Juncus sp., Rumex sp.,

Astragalus sp., Tymus sp., Verbascum sp., Asperula sp., Gentiana sp. and Viola

sp. The alpine zone is bordered by Pinus sylvestris forest. The geographic

coordinates for the two peaks are as follows: Koroglutepe 40°30' N, 31°51' E
and Kartaltepe 40°34' N, 31°46' E.

When the field studies began on 1st July 2000, most of the Orthopteran

specimens were nymphs. After that date, 606 specimens were collected

belonging to 8 genera, 12 species and subspecies. Of these, one genus
(Koroglus), one species (Koroglus disparalatus) and one subspecies

(Paranocaracris rubripes demirsoyi) are new, and two species, Isophya

rectipennis Br.-W. and Stenobothrus nigromaculatus (Herrich-Schaffer), are

recorded from Bolu Province for the first time. New data on the morphology
of the endemic species are given. Five species and subspecies (Isophya

rectipennis Br.-W., Poecilimon bosphoricus Brunner von Wattenwyl,
Poecilimon cervus Karabag Koroglus disparalatus new species and

Paranocaracris rubripes demirsoyi new subspecies) are endemic for Turkey.

1 Received April 23, 2001. Accepted December 28, 2001.

2 Abant Izzet Baysal Universitesi, Fen-Edebiyat Fakultesi, Biyoloji Bolumu, 14280 Bolu, Tur-

key, e-mail: unal@ibu.edu.tr
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Holotypes of new taxa are deposited in the Centre for Entomological Stud-

ies Ankara (CESA). All others in the Entomological Museum of Abant Izzet

Baysal University (EMAIBU).

MATERIALS AND METHODS
The specimens were captured by net between July and October, 2000. 606

specimens were collected in 6 trips and prepared as museum material using

standard methods. Male genitalia of new taxa were dissected and macerated in

10% KOH solution. All drawings were made by drawing attachment with mir-

ror on stereo microscope. After illustration, genitalia were glued to cards pinned

with the appropriate specimen. Specimens were determined using the litera-

ture and compared with materials in the Collection of Centre for Entomologi-

cal Studies Ankara (CESA), the Zoological Museum of Ankara University

(ZMAU) and the Entomological Museum of Abant Izzet Baysal University

(EMAIBU). Terminology follows Karabag (1951),Mistshenko (1951) and Harz

(1969, 1975).

SPECIES WITH THEIR DATA AND TAXONOMIC DESCRIPTIONS

Tettigonioidea: Tettigoniidae: Phaneropterinae

Isophya Brunner von Wattenwyl, 1878

Isophya rectipennis von Wattenwyl, 1878

Figs. 1-6.

Isophya rectipennis von Wattenwyl, 1878, Monog, Phanerop., p. 69.

Material studied. Bolu Prov., Kartaltepe, 1950-2050 m, 1 July 2000, 1 male (nymph),

1 female (nymph); 13 July 2000, 10 males; 4 August 2000, 2 males, 4 females; 5 October 2000, 1

female; Koroglutepe, 2200 m, 9 August 2000, 1 male, 1 female; 5 km N. of Kartaltepe, 1700 m,

9 September 2000, 2 females; 5 km. N.W. of Tembel yaylasi, 1800 m, 9 August 2000, 1 female.

Distribution. N.W. Anatolia. Known from Romania, Bulgaria and N. W.
Turkey (Ramme, 1951; Karabag, 1958; Bei-Bienko & Mistshenko, 1951; Harz,

1999). New for Bolu Province.

Remarks and distinctive characters. This species lives on Festuca sp.

and Verbascum sp. Fastigium of vertex slightly narrower than antennal scape;

with rounded apex; not projecting between the antennal scapes. Cercus and

subgenital plate variable in males. Cercus (Figs. 1 and 2) relatively straight;

incurved in apical fifth, in some males more curved inwards; with short apical

tooth, regularly tapering to apex. Male subgenital plate (Figs. 3-5) longer than

wide; posterior margin with narrow triangular incision, its apical lobes tapered

and triangular, in some males with more rounded posterior incision and apical

lobes (Figs. 4, 5). Ovipositor (Fig. 6) relatively narrowed posteriorly; serrate

part not broad.

Poecilimon Fischer, 1853

Poecilimon bosphoricus Brunner von Wattenwyl, 1878
Figs. 7-9. -

Poecilimon bosphoricus Brunner von Wattenwyl, 1878, Monog. Phanerop., p. 43.
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Material studied. Bolu Prov.,1 km N. of Kartaltepe, 1900 m, 13 July 2000, 5 males

8 females; 4 August 2000, 1 male.

Distribution. Known only from N.W. Anatolia. Recorded from Boln Prov-

ince by Tutkun (1981) and Unal (1999).

Remarks and distinctive characters. This species has been found on

Urtica sp. which grows on the border of alpine zone. In males, metazona of

pronotum more raised than typically. Subgenital plate (Fig. 7) with broad inci-

sion; lateral margins rounded, in some males with a narrow incision and lat-

eral margins not rounded. Cercus (Fig. 8) with 8-11 small apical denticles

which are very dense, in some males larger and sparse; with a large dorsal

denticle. Ovipositor as in Fig. 9.

Poecilimon cervus Karabag, 1950

(Figs.10-13)

Poecilimon cervus Karabag, 1950, Proc. R. Ent. Soc. London, (B) 19:153.

Material studied. Bolu Prov., 1 km N. of Kartaltepe, 1900 m, 4 August 2000, 3 males,

5 females; 5 km N.W. of Tembel yaylasi,1800 m, 9 August 2000, 1 male.

Distribution. Known only from N.W. Anatolia. Recorded from Bolu Prov-

ince by Karabag (1964) and Unal (1999).

Remarks and distinctive characters. This species has been found on

Urtica sp. which grows on the border of alpine zone. Metazona of pronotum

(Fig. 10) raised; apical branch of male cercus (Fig. 13) distinctly shorter than

typically, inner branch only weakly widened at apex, with 4 apical denticles;

male subgenital plate (Fig. 12) not widened posteriorly, with round incision,

its lobes shorter and thicker than typically. First valvifer of ovipositor (Fig.

11) less curved apically.

Tettigoniinae

Anterastes Brunner von Wattenwyl, 1882

Anterastes serbicus Brunner von Wattenwyl, 1882
Figs. 14-15

Anterastes serbicus Brunner von Wattenwyl, 1882, Prodr. Eur. Orth., p. 329.

Material studied. Bolu Prov., Kartaltepe, 1950-2050 m, 1 July 2000, 2 males (nymphs),

7 females (nymphs); 13 July 2000, 27 males, 1 1 females, 2 males (nymphs), 18 females (nymphs);

4 August 2000, 10 males, 8 females; 9 September 2000, 8 males, 4 females; Koroglutepe, 2200

m, 9 August 2000, 9 males, 13 females; Tembel yaylasi, 2000 m, 9 August 2000, 5 males,

4 females.

Distribution. Known from S. Balkan peninsula and W. Anatolia. In Bolu

Province recorded from Gerede by Karabag (1958).

Remarks and distinctive characters. This species lives on Festuca sp.

The population density is very high. Male cercus (Fig. 14) depressed

dorso-ventrally in the middle. Apical arms of titillator (Fig. 15) rough; its api-

ces excurved. Ovipositor long, weakly upcurved, in some females more curved

upwards.
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Figs. 1-6. hophya rectipennis Br.-W.: 1 and 2, male left cercus; 3, male subgenital plate; 4 and 5,

posterior part of male subgenital plate; 6, ovipositor. Figs. 7-9. Poecilimon bosphoricus Br.-W.:

7, male subgenital plate; 8, male left cercus; 9, ovipositor. Figs. 10-13. Poecilimon cervus

Karabag: 10, male pronotum and tegmina, lateral view; 11, ovipositor; 12, male subgenital plate;

13, male left cercus. Figs. 14-15. Anterastes serbicus Br.-W.: 14, male left cercus; 15, titillator.

Scales 1 mm.
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Koroglus, NEW GENUS
(Figs. 16-29)

Type species: Koroglus disparalatus new species, here designated.

Description. Body size small for the subfamily. Pronotum (Figs. 16 and 17), longer than

left tegmen; without median keel; hind margin truncate. Tegmina (Figs. 16 and 17) micropterous

in male; always right tegmen longer than left; in female squamipterous. Presternum unarmed.

Fore tibia with 3 spines on the outer margin of dorsal surface. Tympanal organ thin, slit-like.

Hind tibia with two apical spurs ventrally, inner one clearly longer than outer one. Plantula

shorter than metatarsus. Hind femur distinctly shorter than body length, always longer than ovi-

positor. Abdomen cylindrical and relatively elongate; tenth tergite (Fig. 18) with acute projec-

tions in male. Male cercus (Figs. 18, 19, 20 and 21) cylindrical, not depressed dorso-ventrally

(Fig. 22); with a large, apical internal tooth; its apex not curved outwards. Subgenital plate (Fig.

23) longer than wide, with small styli; subgenital plate of female (Fig. 28) with a large median

incision; its surface smooth, without carina. Titillators (Figs. 24, 25 and 26) fused; apices of

apical arms curved backwards; basal arms curved toward both sides. Ovipositor (Fig. 29) dis-

tinctly upcurved and strongly narrowing posteriorly; shorter than hind tibia, hind femur and

body; nearly two times as long as pronotum.

Diagnosis. The new genus easily recognizable by the structure of titillator,

male cercus, unequal of right and left tegmina, the shape of the short oviposi-

tor and the short hind legs. The male last abdominal tergite and the subgenital

plate of both sexes are similar to Anterastes Brunner von Wattenwyl, but dif-

fers from it in the shape of titillator, male cercus, and the peculiar unequal

length of the male tegmina and the structure of ovipositor.

Etymology. The genus name is derived from "Koroglu" Mountain, the

type locality of the only known species of this new genus. This mountain also

was named after Koroglu. He was a poet and folk hero who had lived in these

mountains in the 16th century.

Koroglus disparalatus, NEW SPECIES
(Figs. 16-29)

Type locality. Bolu Province, Koroglu Dagi, Kartaltepe, 1950-2050 m, 4 August 2000.

Holotype deposited in the Centre for Entomogical Studies Ankara (CESA).

Description. Male (holotype). Head: Fastigium of vertex with rounded apex; as wide as

antennal scape. Eye narrower than the largest part of fastigium. Thorax: Pronotum (Figs. 16 and

17) cylindrical anteriorly, posterior portion slightly flattened; anterior margin weakly concave,

posterior margin almost straight, in some males slightly convex; dorsal surface with transverse

sulcus, 0.2 mm behind middle of disk; pronotum longer than left tegmen and mostly shorter than

right tegmen. Tegmina (Figs. 16 and 17) with distinct longitudinal veins; right tegmen longer

than left, reaching to end of 3rd abdominal tergite, in some males longer; left tegmen reaching

half of the 3rd tergite, beyond in some males; basal part of costal area without veins; medial,

radial and apical part of costal area with irregular transverse veins. Stridulatory File 1 mm long,

with 54 lamelliform teeth; mirror on right tegmen irregular hexagonal, almost rounded. Hind legs

relatively short. Hind tibia with spines variable in size. Basal part of hind femur longer than

narrowed apical part, without spines.

Abdomen. Posterior half of last 3 tergites (Fig. 22) hairy dorsally. Tenth tergite (Fig. 18)

with a very deep round incision, its lobes long and acute. Cercus (Figs. 18 and 19) almost straight;

slightly incurved to apex; inner tooth situated distally, not curved downwards; tip of cercus al-
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most triangular, not excurved and about as long as inner tooth, in other males with variable in

size (Figs. 20 and 21); basal part of cercus broad; narrowed in the middle; the connection part of

inner tooth swollen (Fig. 22). Subgenital plate (Fig. 23) with a deep acute angular incision; styli

shorter than depth of median incision. Arms of titillator (Figs. 24, 25 and 26) with long apical

portion, outer margin with rough surface, basal half strongly widened anteriorly; their apices

thin, curved backwards at right angle, pointed with downcurved, small, single tooth; basa! arms

very short and upcurved.

Female. Head as in male. Pronotum cylindrical; anterior margin slightly convex, posterior

margin truncate, in some individuals slightly concave; lateral view as in Fig. 27; transverse sul-

cus 0.3 mm behind the middle. Tegmen scale like, positioned laterally (Fig. 27); not reaching to

proximal 1/3 of first abdominal tergite, in some females fully concealed under the pronotum.

Abdomen cylindrical; its tergites not hairy. Cercus (Fig. 29) narrow slightly incurved at apex.

Subgenital plate (Figs. 28 and 29) broader than long, with a large rounded triangular incision

which is slightly wider than deep. Ovipositor (Fig. 29) short, nearly half of body length; clearly

shorter than hind femur and hind tibia; basal portion broad, strongly narrowing to apex, dis-

tinctly upcurved, in some females less curved.

Coloration. Body dark, black and brown colors predominant. Face brown, partly black-

ened, in female darker; vertex with 3 light stripes, partly black and brown between them. Anten-

nae light brown, flagellum with black rings; scape and pedicel dark brown or black. Disk of

pronotum brown; lateral lobes black, ventral edges bordered by light band. Tegmina dark yel-

low. Fore leg brown with black spots; dorsal surface of tympanal organ and anterior surface of

foretibia with black stripes. Middle leg brown, femur with black spots. Hind femur with large

black stripes, genicular lobe slightly darkened, other parts brown or cream. Hind tibia with black

stripes ventrally; dorsal spines with black tips. Tarsus contrastingly darker than tibia. Abdominal

tergites black, with narrow light band posteriorly; dorsal surface with two broad brown bands.

All sternites cream, green or pale yellow. Basal portion of male subgenital plate with black

stripes laterally. Apical part of male cercus dark. Ovipositor light greenish or cream brown, with

two short black stripes basally in dorsal view.

Nymph. Body cylindrical and black. Head with a thin light stripe dorsally. Lower margin of

pronotum with light band laterally. Fore and middle legs dark brown. Apical part of hind femur

with a distinct orange ring. Hind legs short. Male cercus short and straight, tapering to tip; with

a very indistinct process inner side apically. Subgenital plate similar to adult but small. Oviposi-

tor thick and short; upper valve longer than lower valve; strongly tapering to tip.

Measurements, (mm), length of body: male 10.7-14.8, female 10.9-15; pronotum: male

3.3-3.9, female 3.4-4; left tegmen: male 2.8-3.8, right tegmen: male 3.1-4.8; hind femur: male

8.5-10, female 9.7-11.3; ovipositor: 6.2-7.5.

Type Material. Bolu Province, Koroglu Dagi, Kartaltepe 1950-2050 m, 1 July 2000,

3 males (nymphs) 3 females (nymphs); 13 July 2000, 6 males 2 females, 3 males (nymphs)

4 females (nymphs); 4 August 2000, 30 males 20 females (including holotype), 2 males (nymphs)

4 females (nymphs); 9 September 2000, 6 males 3 females; 5 October 2000, 1 male 1 female;

Koroglutepe 2200 m, 9 August 2000, 2 males 1 female.

Etymology. This species name is derived from die Latin "disparalatus"

,

unequal winged.

Remarks. This new species lives on Festuca sp. only above 1950 m on

Mount Koroglu.

Key to Tettigoniinae of Europe and West Asia related to Koroglus,

new genus

Modified from Harz (1969). These genera are characterized by the pres-

ence of two apical spurs on the ventral surface of the hind tibia.



Vol. 113, No. 4, September & October, 2002 281

Figs. 16-29. Koroglus disparalatus n.gen. et n.sp: 16, male pronotum and tegmina, dorsal view;

17, ditto, lateral view; 18, male last tergite and cerci, dorsal view; 19, male left cercus; 20 and 21

male left cerci in paratypes; 22, male end of abdomen, lateral view; 23, male subgenital plate; 24,

titillator; 25 and 26, titillators in paratypes; 27, female pronotum and tegmina, lateral view; 28

female subgenital plate; 29, ovipositor. Scales 1 mm.



282 ENTOMOLOGICAL NEWS

1. Plantula of hind tarsus as long as metatarsus Rhacocleis Fieber

- Plantula of hind tarsus shorter than metatarsus , 2

2. Male cercus with internal tooth (Fig. 19)
'.

3

- Male cercus without internal tooth Yersinella Ramme
3. Pronotum strongly extended posteriorly Thyreonotus Serville

- Pronotum never extended posteriorly (Fig. 17) 4

4. Presternum with two projections or warts. Male cercus

strongly flattened on the internal surface Antaxius Brunner von Wattenwyl
- Presternum without projections. Male cercus not flattened on the internal surface 5

5. Metazona of pronotum with median keel 6

- Pronotum without median keel (Fig. 16) 7

6. Tenth tergite of male with two elongate apical processes.

Ovipositor 7 mm long, thick and slightly upcurved Sureyaella Uvarov
- Tenth tergite of male without apical processes. Ovipositor

4.2-5.2 mm long, thin and distinctly upcurved Miramiola Uvarov

7. Male right tegmen distinctly longer than left (Fig. 16). Anus of titillator

recurved at apex (Fig. 26). Male cercus not depressed dorso-ventrally,

swollen near internal tooth (Fig. 22). Ovipositor 6.2-7.5 mm long,

strongly upcurved and shaqily pointed backwards (Fig. 29) Koroglus new genus
- Male right tegmen as long as left one. Anus of titillator curved laterally

on both sides (Fig. 15). Male cercus depressed dorso-ventrally near

internal tooth (Fig. 14). Ovipositor at least 10 nun long, slightly

upcurved and gradually nairowed backwards Anterastes Brunner von Wattenwyl

Acridoidea: Pamphagidae: Pamphaginae

Paranocaracris Mistshenko, 1951

Paranocaracris rubripes (Fischer de Waldheim, 1846)

Nocarodes rubripes Fischer de Waldheim, 1846, Orth. Ross., p.270.

Paranocaracris rubripes demirsoyi, NEW SUBSPECIES
(Figs. 30-42)

Type locality. Bolu Province, Koroglu Dagi, Kartaltepe, 1950-2050 m, 13 July 2000. Holo-

type deposited in the Centre for Entomological Studies Ankara (CESA).

Description. Female (holotype). Body cylindrical, depressed dorso-ventrally. Head: Head
(Figs. 30 and 31) relatively small. Froiltal ridge gradually diverging towards the clypeus. Vertex

(Fig. 31) broad, slightly horizontal; its width between the eyes greater than the vertical diameter

of the eye. Fastigium fonuing a right angle with frontal ridge in lateral view (Fig. 30). Length of

eye same distance as anterior margin of eye to frontal ridge in profile. Occiput with a distinct

carina with a median groove in the middle and irregular lateral carinae. Antennae shorter than

head and pronotum together; with 12 segments, in other females with 13 segments. Thorax:

Pronotum (Figs. 30 and 31) not intersected by the transverse groove; anterior and posterior part

slightly convex, more straight between them in lateral view; with distinct lateral and median

carinae; median carina with distinct median groove only in anterior portion, then sharply nar-

rowed to posterior margin. Pronotum broader than long; anterior margin distinctly convex, poste-

rior margin almost straight. Prostemal process a blunt tubercle (Fig. 32). Mesostemum with trap-

ezoidal lobes, their inner lateral margin sharply bent at an angle; the widest part of mesostemal

lobe clearly more than its length. Metastemum broad; its widest part more than the length of

meso- and metastemae together; with strongly projected anterior median process in the mesostemal

field. Body apterous. Fore and middle tibia with 6-7 spines on each row ventrally. Hind femur

(Fig. 33) with small denticles along the dorsal margin; dorsal lobe slightly raised. Hind tibia with

9 spines inside, with 10-11 spines outside dorsally (Figs. 35 and 36); with four apical spurs.
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Arolia small, not reaching to half of claws (Fig. 34). Abdomen: Abdominal tergites not raised;

median projections atrophied, not extending beyond posterior margins; with moderately distinct

median and lateral carinae. Tympanum absent (Fig. 37). Supra anal plate with a distinct median

groove, its anterior part wide, narrowed to apex. Cercus broad only a little longer than wide.

Ovipositor stout, only apical part of upper valve slightly upcurved.

Male. As female but smaller. Antennae almost as long as length of head and pronotum

together. Frontal ridge (Fig. 38) nearly elliptical in dorsal half, below median ocellus sharply

diverging towards clypeus. Pronotum (Fig. 39) convex. Prosternum with a very sharp projection

(Fig. 40). Meso- and metasteruae as in Fig. 41. Abdominal tergites as in Fig. 39. Tympanum
absent. Supra anal plate without groove, its surface smooth. Cercus clearly longer than wide.

Subgenital plate with smooth surface. Genitalia as in Fig. 42.

Coloration. Female colorful. Body greenish brown, with black, red, yellow, cream and blue.

Head with red and greenish blue spots; male head brown with black spots. Pronotum with black

spots, in male as on head; anterior and posterior margins of pronotal lobes with light band. Fore

and middle legs yellow and cream; with green, greenish blue, red and black spots and stripes, in

male brown. Hind leg with more than 3 different colors (Figs. 33, 34, 35 and 36). Inner surface of

hind femur (Fig. 33) black with a distinct red band along upper side; upper genicular lobe with

green or greenish blue spots, male hind femur with black inner aspect with a more indistinct red

band dorsally. Hind tibia with fully black inside (Fig. 36); between both rows of dorsal spines

dark blue or green with a big red spot apically (Fig. 34); outer surface (Fig. 35) yellow with some

green spots; bases of outer dorsal spines yellow, with black tips; apical spurs entirely black;

in male inner surface of hind tibia black, outer surface light but tips of dorsal spines black.

Tarsus bright red; claws black (Fig. 34); male tarsus dark red; male abdomen brown, blackened

laterally.

Nymph. Body laterally compressed. Pronotum distinctly shorter than its depth; median

carina with longitudinal groove. Colors of hind femur, hind tarsi and internal surface of hind tibia

as in adult, external surface darkened.

Measurements (mm), length of body: male 19.9-21.3, female 39.8-43; pronotum: male

4.7, female: 6.7-8; hind femur: male 9-9.8, female 13.4-14.1; hind tibia: male 8-8.2, female

11.4-11.5.

Type Material. Bolu Province, Koroglu Dagi, Kartaltepe, 1950-2050 m, 1 July 2000, 1

female, 1 female (nymph); 13 July 2000, 1 female (holotype), 1 male (nymph), 1 female (nymph);

9 September 2000, 1 female; 5 October 2000, 2 males, 3 females (nymphs).

Diagnosis. This new subspecies is easily distinguished from all known
subspecies of Paranocaracris Mistshenko by the colors of the hind leg and the

shape of male genitalia. It is similar to P. rubripes burri (Uvarov) from Uludag

but differs from it by the shape of frontal ridge and the genitalia of male, the

color of hind tibia, the absence of the red stripe of hind femur ventrally. Dif-

fers from P. rubripes bodenheimeri (Uvarov) from Elmadag by the depressed

body dorso- ventrally, the absence of the transverse light band inner surface of

the hind femur apically, the presence of the red band along the inner dorsal

margin of the hind femur and the coloration of the hind tibia.

Etymology. The subspecies is named in honor of Prof. Dr. Ali Demirsoy

who has revised the Turkish Pamphaginae. In addition, he has valuable publi-

cations, particularly in Caelifera.

Remarks. The new subspecies has been found among stones on Astraga-

lus sp., above 1950 m on Mount Koroglu. P. rubripes (Fischer de Waldhein)

contains seven subspecies in Anatolia, Caucasus and Iran (Stolyarov, 1997).
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black

Figs. 30-42. Paranocaracris rubripes demirsoyi n.ssp.: 30, female head and pronotum, lateral

view; 31 ditto, dorsal view; 32, projecting of female presternum; 33, female hind femur, inner

face; 34, female tarsus and apical part of hind tibia, dorsal view; 35, a part of outer face of hind

tibia in female; 36, ditto, inner face; 37, female tympanal area and stigma; 38, male head, ante-

rior view; 39, male pronotum and abdomen, lateral view; 40, projecting of male prostemum; 41,

male meso- and metasternae; 42, male genitalia. Scales 1 mm.
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Of these, six subspecies occur in Turkey (Demirsoy, 1973, 1977). P. rubripes

rubripes (Fischer de Waldheim) known from N.E. Anatolia, Caucasus and

Iran. P. rubripes tristis (Ramme) occurs only in Georgia. All others known
from N. and E. Turkey. Mostly, the coloration of the hind legs, one of the most

distinctive characters, has been used for the identification (Uvarov, 1949;

Ramme, 1951; Bei-Bienko & Mistshenko, 1951; Demirsoy 1973 and 1977;

Weidner, 1969). Although the characters of the male genitalia were used by

Ramme (1951) for the identification of Pamphaginae species, it was not used

by Uvarov (1949), Bei-Bienko & Mistshenko (1951) and Demirsoy (1973,

1977). Weidner (1969) illustrated the male genitalia only for P. rubripes

(Fischer de Waldheim).

Key to the subspecies of Paranocaracris rubripes (Fischer de Waldheim)

Modified from Demirsoy (1973 and 1977).

1. Hind legs with more than 3 different colors (black, yellow, red, blue and

green) (Figs. 33, 34, 35 and 36). Inner surface of hind femur with a red

band along upper side (Fig. 33). Male genitalia as in Figure 42 . . demirsoyi new subspecies

- Hind legs at most with 3 different colors. Inner surface of hind femur without

red band along upper side. Male genitalia as in Ramme, 1951: 293-294 2

2. Hind tibia light red, orange or yellow 3

- Hind tibia darkened with black, red, blue or green 4

3. Inner face of hind femur black, sometimes with light band apically burri (Uvarov)

- Inner face of hind femur yellow or yellowish-green acinosus (Mistshenko)

4. Outer dorsal spines of hind tibia fully black rubripes (Fischer de Waldheim)
- Outer dorsal spines of hind tibia not fully black, at least with light

band in the middle part 5

5. Inner face of hind femur black with white band apically. Hind

tarsus yellow bodenheimeri (Uvarov, 1940)

- Inner face of hind femur black without white band apically. Hind tarsus red or black 6

6. Hind tibia unicolored entirely 7

- Basal 2/3 part of hind tibia black, apical 1/3 red subrubrata (Ramme)
7. Hind tibia and tarsus dark red tristis (Ramme)
- Hind tibia and tarsus black; sometimes hind tarsus red rigidus (Mistshenko)

Acrididae: Gomphocerinae

Stenobothrus Fischer, 1853

Stenobothrus (Stenobothrus) lineatus (Panzer, 1796)

Gryllus lineatus Panzer, 1796, Faun. Ins. Germ, fasc, p. 33.

Material studied. Bolu Prov., Koroglutepe, 2000-2200 m, 9 August 2000, 11 males, 15

females.

Distribution. Distributed from Europe to Middle Asia. Recorded from Bolu

Province by Unal (1999).

Stenobothrus (Stenobothrus) nigromaculatus nigromaculatus

(Herrich-Schaffer, 1840)

Acridium nigromaculatus Herrich-Schaffer, 1840, Nomenc. Ent. 2, Orth., p. 10, 11.
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Material studied. Bolu Province, Kartaltepe, 1950-2050 m, 1 July 2000, 1 male (nymph)

7 females (nymphs); 13 July 2000, 26 males 15 females, 3 females (nymphs); 4 August 2000, 17

males 8 females; 9 September 2000, 5 males 24 females; 5 October 2000, 1 male 8 females;

Koroglutepe, 2200 m, 9 August 2000, 1 male 9 females; Tembel yaylasi, 2000 m, 9 August 2000,

6 males 5 females.

Distribution. Known from S. Europe to S. Siberia. New for Bolu Prov-

ince.

Omocestus Bolivar, 1878

Omocestus (Dirshius) haemorrhoidalis haemorrhoidalis (Charpentier, 1825)

Gryllus haemorrhoidalis Charpentier, 1825, Hor. Ent., p. 165.

Material studied. Bolu Prov., Kartaltepe, 1950-2050 m, 9 September 2000, 5 males

1 female; 5 October 2000, 1 male; Koroglutepe, 2000-2200 m, 9 August 2000, 2 males 1 female;

5 km N. of Kartaltepe, 1700 m, 9 September 2000, 7 males 9 females; 5 km N.W. of Tembel

yaylasi, 1800 m, 9 August 2000, 2 males 1 female.

Distribution. Distributed from S. Europe to Kazakhstan. Recorded from

BaUPoviretyW erter (L969) ardUnal (1999).

Chorthippus Fieber, 1852

Chorthippus (Glyptobothrus) apricarius (Linnaeus, 1758)

Gryllus Locusta apricarius Linnaeus, 1758, Syst. Nat. (ed.10), p. 433.

Material studied. Bolu Prov., Kartaltepe, 1950-2050 m, 4 August 2000, 2 males 3 females;

9 September 2000, 4 males 8 females; Koroglutepe, 2200 m, 9 August 2000, 18 males 19

females; Tembel yaylasi, 2000 m, 9 August 2000, 22 males 17 females, 2 female (nymphs); 5 km
N. of Kartaltepe, 1700 m, 9 September 2000, 5 males 10 females.

Distribution. Widely distributed from Europe to China. Recorded from

Bolu Province by Weidner (1969) and Unal (1999).

Chorthippus (Glyptobothrus) brunneus (Thunberg, 1815)

Gryllus brunneus Thunberg, 1815, Mem. Acad. Petersb., 5:249.

Material studied. Bolu Prov., Kartaltepe, 1950-2050 m, 13 July 2000, 1 female; 9 Septem-

ber 2000, 3 males 2 females; 5 October 2000, 2 males; 5 km N. of Kartaltepe, 1700 m, 9 Septem-

ber 2000, 1 male 2 females.

Distribution. Distributed from Europe to N. China (?). Recorded from

Bolu Province by Unal (1999).

Remarks. Ragge et al. (1990) suggested that C.brunneus is not distributed

in southern part of Balkan peninsula, based on the acoustic study of Chorthippus

biguttulus group. Previous records were actually based on C. bornhalmi Harz

or another unknown species from southern Balkans (Ragge et al, 1990). Mor-
phologically, the specimens collected from Mount Koroglu, are nearer to C.

brunneus than C. bornhalmi. Individuals of this group are common in Turkey

and recorded in the species C. brunneus Thunberg, C. biguttulus Linnaeus and

C. mollis Charpentier. Turkish species should be reappraisaled using their songs.
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Chorthippus (Glyptobothrus) bigiittulus euhedickei Helversen, 1989

Chorthippus (Glyptobothrus) bigiittulus euhedickei Helversen, 1989, Articulata, 4: 28.

Material studied. Bolu Prov., Kartaltepe, 1950-2050 m, 9 September 2000, 1 female;

5 October 2000, 1 male; 5 km N. of Kartaltepe, 1700 m, 9 September 2000, 2 males 9 females.

Distribution. Distributed in S. Balkans and N.W. Turkey. Recorded from

Bolu Province by Helversen (1989).

ACKNOWLEDGMENTS
I would like to thank Ahmet O. Kocak for his valuable comments on an earlier version of

this manuscript. My thanks to Ali Demirsoy for his recommendations and comments on this

study. Thanks also to Adil Guner and Nursel Ikinci for identification of the plants. I further

thank three anonymous reviewers for their helpful recommendations and corrections on the

manuscript. This study was partly supported by Abant Izzet Baysal University Research fund

(2000.03.01.66).

LITERATURE CITED

Bei-Bienko, G.Ya & Mistshenko, L.L 1951. Fauna of the U.S.S.R. Locusts and Grasshoppers

of the U.S.S.R. and Adjacent Countries. Part 1. Zoological Institute of the U.S.S.R. Acad-

emy of Sciences, 38: 1-400.

Ciplak, B. & Demirsoy, A. 1995. Turkiye'de Ensifera (Orthoptera, Insecta) alttakiminin

endemizm acisindan degerlendirilmesi. Tr. J. Zoology, 19: 231-220.

Demirsoy, A. 1973. Revision der anatolischen Pamphaginae (Saltatoria, Caelifera, Pamphagidae).

Ent. Mitt. zool. Mus. Hamburg, 4(3): 403-428.

Demirsoy, A. 1977. Tiirkiye Caelifera (Insecta, Orthoptera) faunasimn tesbiti ve taksonomik

incelenmesi (1). Atatiirk Unviversitesi Fen Fak. yayinlan, 80: 1-252.

Guichard, K.M. & Harvey, D.H. 1967. Collecting in Turkey 1959, 1960 & 1962. Bull. British

Museum (Natural History) Entomology, 19(4): 223-250.

Harz, K. 1969. The Orthoptera of Europe (Die Orthopteren Europas). Hague, 1: 1-749.

Harz, K. 1975. Tne Orthoptera of Europe (Die Orthopteren Europas). Hague, 2:1-939.

Heller, K.G., Korsunovskaya, O., Ragge, D.R., Vedenina, V., Willemse, F., Zhantiev, R.D.

& Frantsevich, L. 1998. Check-List of European Orthoptera. Articulata, 7: 1-61.

Helverson, O. 1989. Bemerkungen zu Chorthippus bigiittulus hedickei (Ramme, 1941) und

Beschreibung von Chorthippus bigiittulus euhedickei n.ssp. Articulata, 4: 26-34.

Karabag, T. 1950a. Five new species of Poecilimon Fischer (Orthoptera, Tettigoniidae) from

Turkey. Proc. R. ent. London 19: 157-161.

Karabag, T. 1950b. Some new Decticinae (Orthoptera: Tettigoniidae) from Turkey. Proc. R.

ent. Soc. London (B) 19(11-12): 157-161.

Karabag, T. 1951. Revision of the genus Anterastes Brunner (Orthoptera, Tettigoniidae). Ann.

Mag. nat. Hist. 6 (12): 1043-1051.

Karabag, T. 1958. Tiirkiye'nin Orthoptera faunasi (The Orthoptera Fauna of Turkey). Ankara

Universitesi Fen Fak. yayinlan. 81: 1-198.

Karabag, T. 1964. Some New Species and New Records of Tettigoniidae (Orthoptera) from

Turkey. Communications Fac. Sci. Univ. Ankara (c), 13: 36-55.

Karabag, T. Giimiissuyu, L, Balamir, S. ve Tutkun, E. 1974. Tiirkiye Orthoptera Faunasi' nin

tespiti iizerine Ara§tirmalar. Bitki Koruma Biilteni, 14: 2-18.

Otte, D. & Naskrecki, P. 1997. Orthoptera Species Online.

http:// viceroy.eeb.uconn.edu/Orthoptera.

Ragge, D.R, Reynolds, W.J. & Willemse, F. 1990. The songs of the European grasshoppers of

the Chorthippus bigiittulus group in relation to their taxonomy, speciation and biogeogra-

phy (Orthoptera: Acrididae). Bol.San.Veg.Plagas (Fuera de serie), 20: 239-245.



288 ENTOMOLOGICAL NEWS

Ramme, W. 1951. Zur Systematik Faunistik und Biologie der Orthopteren von Siidost Europa

und Vorderasien. Mitt. zool. Mus. Berlin 27: 1-431.

Rentz, D.C.F. & Colless, D.H. 1990. A Classification of the Shield-backed Katydids (Tetti-

goniinae) of the World, pp. 352-377. In Bailey, W.J. & Rentz, D.C.F. The Tettigoniidae:

Biology, Systematics and Evolution. Crawford House Press, Bathurst, Australia. 395 pp.

Shumakov, E.M. 1963. Acridoidea of Afghanistan and Iran. Trudy Veses. Entomol. 49: 3-248.

Stolyarov, M.V. 1997. Peculiarities of the Genesis of the Orthopteran Fauna in Transcaucasia: 5.

Endemism and Some General Peculiarities of the Genesis of the Fauna in This Region.

Entomol. Rev., 77(1): 66-74.

Tutkun, E. 1 98 1 . A New Grasshopper pest on cultivated crops in Turkey: Poecilimon Bosphoricus

Br.-Watt. (Orthoptera: Tettigoniidae). Turkiye Bitki Koruma Dergisi 5(2): 83-89.

Uvarov, B.P. 1934. Studies in the Orthoptera of Turkey, Iraq and Syria. Eos 10: 21-119.

Uvarov, B.P. 1949. Some Pamphaginae from Turkey (Orthoptera: Acrididae). Bull. Soc. Fouad.

Entom. 33(1): 1-9.

Uvarov, B.P. 1939. New and less-known Palaearctic Tettigoniidae (Orthoptera). Ann. Mag. nat.

Hist. 4(11): 132-138.

tinal, M. 1999. Notes on Orthoptera of Western Turkey, with Description of A New Genus and

Four New Species. J. Orthoptera Res., 8: 243-255.

tinal, M. 2000. A New Anterastes Brunner von Wattenwyl from Turkey (Orthoptera:

Tettigoniidae). Miscellaneous Papers, 65/66: 5-7.

Weidner, H. 1969. Beitrage zur Kenntnis der Feldheuschrecken (Caelifera) Anatoliens. Mitt.

zool. Mus. Hamburg 66: 145-226.

Willemse, F. 1984. Catalogue of the Orthoptera of Greece. Fauna Greciae, 1: 1-275.



When submitting papers, all authors are requested to (1) provide the names of two
qualified individuals who have critically reviewed the manuscript before it is submitted and

(2) suggest the names and addresses of two qualified authorities in the subject field to

whom the manuscript may be referred by the editor for final review. All papers are

submitted to recognized authorities for final review before acceptance.

Titles should be carefully composed to reflect the true contents of the article, and be kept as

brief as possible. Classification as to order and family should be included in the title, except

where not pertinent. Following the title there should be a short informative abstract (not a

descriptive abstract) of not over 150 words. The abstract is the key to how an article is cited

in abstracting journals and should be carefully written. It should be an informative digest

of the significant contents and of the main conclusions of the research. The author's com-
plete mailing address, including zip code number, should be given as a footnote to the

article. All papers describing new taxa should include enough information to make them
useful to the nonspecialist. Generally this requires a key and a short review or discussion of

the group, plus references to existing revisions or monographs. Authors must include the

name(s) of recognized institution(s) where their voucher specimens have been deposited.

Illustrations nearly always are needed. All measurements shall be given using the metric

system or, if in the standard system, comparable equivalent metric values shall be

included. Authors can be very helpful by indicating, in pencil in the margin of the manu-
script, approximate desired locations within the text of accompanying figures, tables and
other illustrations.

Illustrations: For maximum size and definition, full page figures, including legends,

should be submitted as nearly as possible in a proportion of 4/6. Maximum size of printed

illustration, including all legends, is 4'/2 x 6'/2 inches. Authors will be charged for all text

figures and half-tones at the rate of $20.00 each, regardless of size.

Books for review and book publication announcements should be sent to the editors,

F. Christian Thompson and Michael Pogue. For address, see under "manuscripts" in inside

front cover. Literature notices, books received and short reviews will be published in The
Entomologist's Library on books dealing with taxonomy, systematics, morphology,
physiology ecology, behavior and similar aspects of insect life and related arthropods.

Books on applied, economic and regulatory entomology, on toxicology and related subjects

will not be considered.

Study notices, want items and for sale notices are published in The Entomologist's
Market Place.

Page charges: For society members, a charge of $20.00 is made for each published page of

an article, plus costs of all illustrations. For non-society members, the page charge is $25.00

per page. If any charges are not paid within 120 days of billing, authors will be charged an

additional $5.00 per page. Papers may be published ahead of their regularly scheduled time

at a cost of $35.00 per page.

Unemployed and retired amateur and scientist members of the American Entomological

Society and students who are without institutional support or are not subsidized by grants and
who are without funds for publishing may apply for financial assistance at the time their man-
uscript is submitted. Such application must include an explanation of the author's sta-

tus (unemployed, retired, or student). Page charges for these individuals are negotiable, with

a minimum of $10.00 per page.

Reprints: (without covers) may be ordered when corrected page proofs are returned to the

editor. Schedule of reprint costs will appear on order form.

This publication is available

in microform from University

Microforms International.

Call toll-free 800-521-3044. Or mail inquiry' to

University Microfilms International. 300 North

Zcch Road. Ann Arbor, MI 48106.



The Entomologist's Market Place

Advertisements of goods or services for sale are accepted at $1.00 per

line, payable in advance to the editor. Notice of wants and exchanges

not exceeding three lines are free to subscribers. Positions open, and

position wanted notices are included here and may be referred to by box

numbers. All insertions are continued from month to month, the new
ones are added at the end of the column, and, when necessary, the older

ones at the top are discontinued.

FOR SALE: Quality insect pins, black enamelled, stainless steel. Best prices guaranteed. Call for free

samples. Phone: 1(800) 484-7347 Ext. 1324. Fax: (352) 371-6918. E-mail: morpho@afn.org or

write to Morpho Ventures, P.O.BOX 12454, Gainesville, Florida 32604.

FOR SALE: Baltic amber pieces with insects, spiders, plants. Material for scientific work, as well as

better pieces for display and teaching. 0. Holden, Junkerg. 37, S-126 53 Hegersten, Swe-

den, fax: 01 146-8-7268522.

FOR SALE: Light traps, 12 volt DC or 1 10 volt AC with 15 watt or 20 watt black lights. Traps

are portable and easy to use. Rain drains and beetle screens protect specimens from damage. For a

free brochure and price list, contact Leroy C. Koehn, 207 Quail Trail, Greenwood, MS 38930-

73 1 5, Telephone 60 1 -455-5498.

FOR SALE: Tropical butterflies and beetles, Al quality with data, including ORNITHOPTERA WITH
PERMITS. Also entomology pins. Ianni Butterfly Enterprises - P.O. Box 81 171, Cleveland, OH
44181. (440) 888-2310. Fax (440) 888-8129. Email: butrfly@en.com

Ground beetles identified: Carabidae of eastern United States, especially from agricultural, for-

est, and wetland sites in the Midwest, determined for a reasonable fee. Foster Forbes Purrington,

purrington.l@osu. edu, [6 1 4) 292-5965, 1 735 Neil Avenue, Columbus, OH 432 1 0.

NEEDED: We are urgently looking for spare issues of this journal. We would be pleased

with any volume esp. from vol. 1 05 upwards. Please contact us as soon as possible. Dieter

Schierenberg BV, Zamenhofstraat 150 Unit 320, 1022 AG Amsterdam, Holland. Tel:

+3 1-20-6362202, Fax: +31-20-6362071, Email: dieter@schierenberg.demon.nl

ALSO NEEDED: Entomological News, vols. 1 -2, 7-8, 75 up to now or complete set. Send offers to

Dieter Schierenberg BV. See above. Please askfor ourfree entomology catalogues!



a^fcciK/

NTO
USISSN0013-872X
)2 No. 5MEMBER, 2002 N

GICAL NEWS331

..rval stage of Heptagenia adaequata (Ehemeroptera:
Heptageniidae) J.M. Webb, W.P. McCafferty, D.M. Lehemkuhl

Gose's african Ephemeroptera (Baetidae, Heptigeniidae)

W.P. McCafferty

First record of parasitism of cockroaches (Blattaria:

Blattellidae) by Anisia optata (Diptera: Tachinidae)

C. Gemeno, J.E. O'Hara, J.S. Strazanac

New Canadian records of Baetidae (Ephemeroptera) and
adjustments to North American Cloeon R.P. Randolph,

W.P. McCafferty, D. Zaranko, L.M. Jacobus, J.M. Webb
New midwestern state records of aquatic Hemiptera

(Corixidae: Notonectidae) S.W. Chordas III, E.G. Chapman,
P.L. Hudson, M.A. Chriscinske, R.L. Stewart Jr.

Provancher's quebecensis mayfly species (Ephemeroptera:
Leptophlebiidae, Siphlonuridae)

L.M. Jacobus, W.P. McCafferty

Studies on the North American Diplura 1: new records

from New Mexico (Diplura: Campodeidae) Robert T. Allen

Establishment of Urophora quadrifasciata (Diptera:

Tephritidae), and introduced seedhead gall fly of

knapweed, in eastern Canada T.A. Wlieeler, H. Varady-Szabo

First Records of Schistocerca camerata (Orthoptera:

Acrididae) in the United States J.A. Stidham, T.A. Stidham

A new species of Periclista (Hymenoptera: Tenthredinidae)
associated with Nothofagus (Fagaceae) in Argentina
and Chile D.R. Smith, G. Dapoto, H. Giganti

The Tennessee type locality of Allocapnia perplexa, and a new
Kentucky location for Allocapnia cunninghami (Plecoptera:

Capniidae) R.F. Kirchner, B.C. Kondratieff, R.E. Zuellig

The stonefly genus Megaleuctra (Plecoptera: Leuctridae)

new to east palearctic region, with description of

Megaleuctra saebat new species S.A. Ham, Y. J. Bae
First adult description for Ephemerella hispida (Ephemeroptera:

Ephemerillidae) L.M. Jacobus, W.P. McCafferty, S. Spichiger

Description of the aquatic larva and pupa of Paralichas

trivittis (Coleoptera: Ptilodactylidae), with notes on
its biology D.H. Funk, H. Fenstermacher

PUBLISHER'S ANNUAL STATEMENT
MAILING DATES FOR VOL. 113, 2002

SOCIETY MEETING OF FEBRUARY 26, 2003

1

SOCIETY MEETING OF NOVEMBER 13, 2002

INDEX: VOL. 113,2002

289

294

303

306

310

315

318

323

326

328

332

336

342

344

355

355

356

357

358

THE AMERICAN ENTOMOLOGICAL SOCIETY



ENTOMOLOGICAL NEWS is published bi-monthly except July-August by The American

Entomological Society at the Academy of Natural Sciences, 1900 Benjamin Franklin Park-

way, Philadelphia, Pa., 19103-1195, U.S.A. AES OFFICE PHONE: 215-561-3978: e-mail:

aes@say.acnatsci.org; website: http://www.acnatsci.org/aes.

The American Entomological Society holds regular membership meetings on the fourth

Wednesday in October, November, February, March, and April. The November, February

and April meetings are held at the Academy of Natural Sciences in Philadelphia, Pa. The
October and March meetings are held at the Department of Entomology, University of

Delaware, Newark, Delaware.

Society Members who reside outside the local eastern Pennsylvania, southern New Jersey,

and Delaware area are urged to attend society meetings whenever they may be in the

vicinity. Guests always are cordially invited and welcomed.

Officers for 2001-2002: President: Jon K. Gelhaus; Vice-President: Susan B. Whitney;

Recording Secretary: Charles R. Bartlett; Corresponding Secretary: William J. Cromartie;

Treasurer: Howard P. Boyd.

Publications and Editorial Committee: Howard P. Boyd, Chr., D. Otte, and Norman E.

Woodley.

Previous editors: 1890-1920 Henry Skinner (1861-1926); 1921-1944 Philip P.Calvert (1871-

1961); 1945-1967 R.G. Schmieder (1898-1967); 1968-1972 R.H. Arnett, Jr.: 1973-4/1974 R.W.

Lake. 1974-2002 Howard P. Boyd. 1-Z/zOoX

Subscriptions: Private subscriptionsforpersonal use ofmembers ofthe Society, domestic and

foreign: $10.00 per year postpaid. Subscriptions for non-members $25.00. Subscriptions for

institutions such as libraries, laboratories, etc., domestic: $20.00 per year postpaid: foreign:

$22.00 per year post-paid. Communications and remittances regarding subscriptions should

be addressed to ENTOMOLOGICAL NEWS, The American Entomological Society, 1900

Benjamin Franklin Parkway, Philadelphia, Pa. 19103-1195, U.S.A.

Back issues of most numbers may be obtained by writing to the office of The American

Entomological Society, 1900 Benjamin Franklin Parkway, Philadelphia, Pa., 19103-1195, U.S.A.

Membership dues: $10.00 per year (regular); $6.00 per year (student).

Manuscripts and all communications concerning same should be addressed to the editors:

F. Christian Thompson or Michael Pogue, Systematic Entomology Lab., USDA, c/o Smithsonian

Institution, Washington, D.C. 20012-7012, U.S.A. E-mail: ent-news@sel.barc.usda.gov. Manu-
scripts will be considered from any authors, but papers from members of the American

Entomological Society are given priority. It is suggested that all prospective authors join the

society. All manuscripts should follow the format recommended in Scientific Style and

Format: The CBE Manual for Authors, Editors, and Publishers, Sixth Edition, and should

follow the style used in recent issues of ENTOMOLOGICAL NEWS. Three doublespaced,

typed copies of each manuscript are needed on 8'/2 x 11 paper. The receipt of all papers will

be acknowledged and, if accepted, they will be published as soon as possible. Articles

longer than eight printed pages may be published in two or more installments, unless the

author is willing to pay the entire costs of a sufficient number of additional pages in any one

issue to enable such an article to appear without division.

Editorial Policy: Manuscripts on taxonomy, systematics, morphology, physiology,

ecology, behavior and similar aspects of insect life and related terrestrial arthropods are

appropriate for submission to ENTOMOLOGICAL NEWS. Papers on applied, economic and

regulatory entomology and on toxicology and related subjects will be considered only

if they also make a major contribution in one of the aforementioned fields.

(Continued on inside of back cover)

Postmaster: If undeliverable, please sendform 3579 to F. Christian Thompson or Michael

Pogue, Systematic Entomology Lab., USDA, c/o Smithsonian Institution, Wash-

ington, D.C. 20012-7012, U.S.A.

SECOND CLASS POSTAGE PAID AT PHILADELPHIA, PA 19103-1195, U.S.A.



Vol. 1 1 3, No. 5, November & December, 2002 289

THE LARVAL STAGE OF HEPTAGENIA ADAEQUATA
(EPHEMEROPTERA: HEPTAGENIIDAE) 1

J. M. Webb 2
, W. P. MeCafferty3 , D.M. Lehmkuhl2

ABSTRACT: Larvae ofthe poorly known western North American species Heptagenia adaequata

are described for the first time based on material reared from the Saskatchewan River system. Diag-

noses are provided for differentiating larvae of//, adaequata from other species of Heptagenia

within its range, especially the common H. solitaria and H. elegantula, with which it might be

confused.

Heptagenia adaequata McDunnough is an historically unfamiliar North

American mayfly species that was originally described from Alberta

(McDunnough 1924) and shortly thereafter reported from Saskatchewan

(McDunnough 1925). It had not been reported again until recently, when it

was found in Idaho and Oregon (based on study of adult material, including

the type) (Jacobus and MeCafferty 2002). The larva has not previously been

described, and larvae alluded to as H. adaequata by Bednarik and Edmunds

(1980) from the Salmon River in Idaho have proven, upon our examination,

to be larvae of//, solitaria McDunnough. Specimens recently collected from

the Saskatchewan River system by JMW match those of H. adaequata that

the late E. Whiting collected and reared from the Saskatchewan River system

some years ago while at the University of Saskatchewan. We herein provide a

description and diagnosis of larvae of//, adaequata.

Heptagenia adaequata McDunnough, 1924

Mature larvae. Body length 8.5-11.5 mm; caudal filament length 1.25-1.75 times body length.

Coloration generally light to medium brown with extensive light markings. Head capsule (Fig. 1

)

with white markings; frons with large, found to ovate white spot medially at anterior margin and

with large, sharply demarcated, somewhat pentagonal white marking between antennal bases and

margined posteriorly by medial ocellus; medial, pentagonal marking pointed anteriorly and later-

ally, with anterior point sometimes extending by thin line to anteromedian spot; white areas anterior

to compound eyes extending along lateral margins ofhead capsule. Galealaciniae with 9-11 pecti-

nate, spinelike setae and submedian row of hairlike setae. Thoracic notum with extensive white

markings. Femora with two transverse, brown bands dorsal ly (basal brown band sometimes broken

into two large spots as in Figure 1 ). and with sparse row of stout, medium-length setae and dense

fringe row of long hairlike setae along posterior edge, and with numerous spiculi on dorsal surface.

Tibiae (Fig. 1 ) without basal brown band. Tarsal claws with single large denticle. Abdomen (Fig. 1

)

with tergum 1 mostly pale. Terga 2-7 with large, white, sublateral and submedian markings; subme-

dian markings often somewhat ovate to somewhat lunate, with those on tergum 4 largest, usually

reaching posterior margin (occasionally submedian and sublateral spots coalescing to form large

rectangular markings on tergum 4). Terga 8 and 9 pale dorsally with only small, anteromedian area

and far lateral areas brown. Tergum 10 mostly brown, with pair of longitudinal, submedian, white

bars extending from anterior margin to approximately midlength oftergum. Abdominal sterna pale

and unmarked. Caudal filaments light blown.

' Received November 26, 200 1 . A.ccepted April 22, 2002.
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3 Department of Entomology, Purdue University, West Lafayette^
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Diagnosis. The ranges of five North American species ofHeptagenia, H.

diabasia Burks, H. elegantula (Eaton), H. flavescens (Walsh), H. pulla

(Clemens), and H. solitaria (see e.g. McCafferty and Randolph 1998), over-

lap with the known range of H. adaequata. Of these, H. flavescens and H.

pulla are primarily Eastern and Midwestern species (Randolph and McCafferty

1998) and are not expected to be found in Alberta, Idaho, or Oregon (the

other known locales of H. adaequata).

The dorsal abdominal markings of//, adaequata larvae are generally simi-

lar to those of H. solitaria and H. elegantula, two very common Western

species of Heptagenia Walsh, and H. pulla, a common Midwestern species.

These patterns, for example, all have the mostly pale terga 8 and 9, and ex-

tensive light areas on tergum 4 (Fig. 1) (Figs. 6 and 7 in Bednarik and Edmunds

[1980]). Unfortunately, in some older fluid-preserved material, the abdomi-

nal patterns often are lost or are diffuse. Mature larvae of//, adaequata are

similar to H. solitaria in having caudal filaments considerably longer than

the body (we have found filaments nearly twice the length of the body in

some). In contrast, H. elegantula larvae have caudal filaments subequal to

the body length (Bednarik and Edmunds 1980). (It is important to use mature

or nearly mature larvae when judging relative tail lengths because all young

Heptagenia larvae will have relatively long caudal filaments.) H. adaequata

larvae differ from those of//, solitaria by having extensive and conspicuous

white markings on the head capsule (Fig. 1), by lacking an ovate light spot

that often appears in the anterior half of the femora dorsally, and in lacking

brown banding at the base of the tibiae (Fig. 1). H elegantula larvae are more

apt to have more extensive white areas on the head, thoracic notum, and legs,

similar to those in H. adaequata larvae, and often include a pentagonal type

marking between the antennal bases. We have not seen H. elegantula larvae

with the large anteromedial spot on the frons (Fig. 1) together with a pair of

light submedian bars on abdominal tergum 10 extending from the anterior

margin (Figs. 1). At this time, this particular combination of characteristics

would appear to be confined to H. adaequata.

In the key to mature larvae of Heptagenia in the Rocky Mountain region

given by Bednarik and Edmunds (1980), H. adaequata could be added by

modifying couplet 2 as follows:

2. Caudal filaments subequal to body length H. elegantula

Caudal filaments 1.25-1.75 times length ofbody 2a

2a. Anteromedian white spot on head capsule; tibiae without brown band basally

;

abdominal tergum 10 usually with pair ofsubmedian white bars extending

from anterior margin H. adaequata

Head capsule without anteromedian white spot; tibiae usually with brown band

basally; abdominal tergum 10 usually solid brown, never with submedian white

bars extending from anterior margin H. solitaria

,
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Fig. 1 . Heptagenia adaequata larva, dorsal habilus.



292 ENTOMOLOGICAL, NEWS

H. adaequata larvae may be distinguished from larvae of additional spe-

cies of Heptagenia that are known to occur in Saskatchewan (H. diabasia,

H. flavescens, H. pulla) by comparing the characters given above for H.

adaequata with, for example, the treatment of those other larvae by Burks

(1953) and Flowers and Hilsenhoff (1975). In Saskatchewan, those H. pidla

larvae that have a dorsal abdominal color pattern similar to that of
H. adaequata, have relatively shorter caudal filaments and sublateral ventral

abdominal pigmentation, and they lack the anteromedial spot on the frons

that distinguishes H. adaequata larvae.

Material examined. One larva, Saskatchewan. North Saskatchewan R at Cecil Ferry 53.23°N
- 105.5 1°W, VI-6-2000, J. M. Webb, Purdue Entomological Research Collection; one male adult

and larval exuviae (reared), Saskatchewan, South Saskatchewan R at Chesterfield Bridge, VI-22-

1979, E. R. Whiting, U. Saskatchewan; 29 larvae, three male and three female adults with larval

exuviae (reared), South Saskatchewan R at Lemsford Ferry, 5 1 .03°N - 109. 1 2°W, (VIII-13-1 980 -

five larvae, VI-18-1983 - one larva, Vl-18-1983 - one larva, VII-1-1984 - two male and three

female adults and larval exuviae [reared], VI- 12- 1980 -one larva, IX- 14- 1980- 10 larvae, E. R.

Whiting) (VI-6-2001 - one larva, V-23-1998 - three larvae. V-l 7-2000 - seven larvae, J. M. Webb)
(VI-1 7- 1983 -one male adult and larval exuviae, E. R. Whiting and B. Jarvis), U. Saskatchewan.

Discussion. In Saskatchewan, H. aedequata has been taken only from

relatively pristine portions of the North and South Saskatchewan Rivers, both

of which are large, warm-in-summer, turbid rivers. Only adults were taken in

Idaho and Oregon. Presumably the Idaho population develops in the Salmon
River, at possibly another relatively pristine locality (see Jacobus and
McCafferty 2002).

Prior to this time, larval Heptagenia in western North America were likely

identified using the key in Bednarik and Edmunds (1980) or the original

descriptions. Whichever the case, it is possible that larvae of H. adaequata

have previously been identified incorrectly as either H. solitaria or H.

elegantula. Therefore, reexamination of western material of Heptagenia lar-

vae is desirable. Given the biogoegraphic affinities of the Saskatchewan River

system with other more southern drainage areas of western North America
(see e.g. Lehmkuhl 1976, McCafferty 2001), it is possible that H. adaequata

will be found in states such as Montana, Wyoming, Colorado, and Utah (es-

pecially the Green, Yampa, and White River systems), and even in New Mexico
and Arizona.
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GOSE'S AFRICAN EPHEMEROPTERA
(BAETIDAE, HEPTAGENIIDAE) 1

W. P. McCafferty2

ABSTRACT: Three new species ofsmall minnow mayflies (Ephemeroptera: Baetidae) are described

from larvae taken in the Democratic Republic of Congo as follows: Acanthiops gosei, n. sp.,

Dicentroptilum imanishii, n. sp., and Tanzaniella gorillora, n. sp. Each ofthese species is structur-

ally distinctive within the Afrotropical genus to which it belongs. With respect to D. imanishii, the

concept ofDicentroptilum is slightly expanded to accommodate the new species, and an analysis of

the relationships with Xyrodromeus is given. With respect to T. gorillora, a more comprehensive

analysis of the relationships of Tanzaniella with Demoreptus and certain other Baetis complex

genera is given. The significance and interpretation ofsuch characters as dorsal abdominal tubercles,

numbers ofrows ofclaw denticles, and integrity ofmandibular incisors in Baetidae are discussed.

Larvae oftwo species of Heptageniidae from D. R. Congo are placed to Afroniirus, but must remain

unnamed as species.

In 1958, Kyoto University in Japan sponsored an expedition to central

Africa. Among the materials collected on this expedition, from what is now
the Democratic Republic of the Congo, were numerous larval specimens of

Ephemeroptera that had been collected by Kinji Imanishi. These specimens,

representing the families Baetidae and Heptageniidae, were reasonably de-

scribed and figured by Kyuemon Gose ( 1 964), but could not be formally named
at that time because of the dearth of knowledge about the larval African may-
fly fauna. Neither Gose nor Imanishi pursued the further description or for-

malizing ofnames for these unnamed species, and neither researcher remains

active in ephemeropterology today (Y. J. Bae, pers. comm.).

In the past decade giant strides have been made in our understanding of

certain mayfly families and their biodiversity in Africa, and this is especially

true for the family Baetidae, primarily vis-a-vis the revisionary work ofLugo-

Ortiz and McCafferty and colleagues (e.g., Waltz and McCafferty 1994, Lugo-

Ortiz and McCafferty 1996abc, 1997ab, 1998, Lugo-Ortiz et al. 1999, 2001,

Jacobus and McCafferty 2001). This new knowledge base makes it now pos-

sible to place the African Baetidae treated by Gose within a generic and spe-

cies framework that is to a large extent based on larval characterization. As a

result of such an analysis, I am able to herein formally name those species

that are clearly new, and offer some comments on each of the genera and

species represented.

The baetid larvae treated by Gose (1964) represent three new species as

treated below. All specimens of these new species are deposited at the Nara

Women's University, Nara Prefecture, Japan, but have not been seen in recent

years (S. Ishiwata, pers. comm).

1 Received March 26, 2002. Accepted April 23, 2002.

2 Department of Entomology, Purdue Univeristy, West Lafayette, IN 47907.
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Acanthiops gosei, NEW SPECIES

This species was originally treated by Gose (1964) as Pseudocloeon sp.

CPA, based on three larvae. The text and figures provided by Gose (1964:58-

59, Figs. 15-30) represent sufficient description of the new species. Adults of

the species remain unknown. The species is named after K. Gose, who first

treated the species.

Larval diagnosis. Among the presently known 12 species of African

Acanthiops Waltz and McCafferty, A. gosei is most closely related to A.

elgonensis Lugo-Ortiz and McCafferty, A. griffithsi Lugo-Ortiz and

McCafferty, A . marlieri (Demoulin), and A. zomba Lugo-Ortiz and McCafferty.

These species all have relatively extensive medioposterior dorsal abdominal

tubercles, a severely reduced median caudal filament, along with pigmented

gills (see Lugo-Ortiz and McCafferty 1998, Lugo-Ortiz et al. 2001). The dor-

sal abdominal tubercles of A. gosei (Figs. 16,17 [Gose 1964]) are not nearly

as highly developed as those of A. marlieri and ,4. griffithsi (see respectively

Fig. 3 [Demoulin 1967] and Fig. 8 [Lugo-Oritz and McCafferty 1998]), and

A. gosei differs from A. elgonensis and A. zomba as well as all other Acanthiops

by having a thick, curved row of short setae subapically on either half of the

dorsum of the labrum (Fig. 25 [Gose 1964]).

The presence of a pair of black spots on abdominal terga 3-9 (Fig. 15

[Gose 1964]) is also diagnostic of A. gosei among the group of species to

which it is closely related. Acanthiops io Lugo-Oritz and McCafferty, which

is also known from the D. R. Congo, has pairs of spots on the abdominal terga

similar to A. gosei, but only on a few segments, and although the abdominal

tuberculation is similar in the two species, there are distinct differences in the

labral setation and gill pigmentation as mentioned above. In addition, A. io

(as well as A. faro Barber-James and McCafferty) have a papillate projection

on segment 2 of the maxillary palps that is absent in A. gosei (Fig. 26 [Gose

1964]), assuming it was not inadvertently missed by Gose (1964).

Type designation. HOLOTYPE: larva, Democratic Republic of Congo,

mountain torrent flowing into Kivu Lake, IV-1 8-1958, K. Iminishi. PARA-
TYPES: two larvae, same data as holotype.

Comments. Acanthiops gosei was taken from a torrential stream in far

eastern D. R. Congo and is typical, both morphologically and ecologically, of

Acanthiops. Acanthiops is a strictly Afrotropical genus whose larvae are known
from relatively high gradient streams in sub-Saharan Africa and Madagas-

car. The genus has been treated in some detail by Waltz and McCafferty

(1987a), Barber-James and McCafferty (1997), Lugo-Ortiz and McCafferty

(1998), and most definitively by Lugo-Ortiz et al. (2001).

Gose (1964) did not mention or figure a second row of claw denticles on

the claw of/4, gosei, which have been found in all other Acanthiops and are

also characteristic of most genera and species of the Centroptiloides complex

of Baetidae in the Afrotropics, to which Acanthiops belongs (Lugo-Ortiz and
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McCafferty 1998). The submarginal denticle row in Acanthiops, however,

can be very small, limited sometimes to one or two minute denticles, and,

because of this and the fact that these denticles cannot be seen in relief, high

magnification and exact resolution is required in order to observe them prop-

erly. Based on all other characteristics associated with A. gosei, it may be

presumed that the submarginal row of denticles were simply missed by Gose.

It is not beyond possibility, however, that there is only one row of claw den-

ticles in A. gosei because, as will be shown below, some variation in this

regard can be demonstrated within the Centroptiloides complex and within

genera of that complex as well as other Afrotropical genera. In any case,

there is no doubt about the placement of this new species in Acanthiops

because it demonstrates the distinctively shaped apomorphic pronofum (see

Lugo-Ortiz et al. 2001, Figs. 2,3) that is unique to the Acanthiops lineage.

Dicentroptilum imanishii, NEW SPECIES

This species was originally treated by Gose (1964) as Baetis sp. CBA,
based on 18 larvae. The text and figures provided by Gose (1964:59-61, Figs.

31-43) represent sufficient description of the new species. Adults of the spe-

cies remain unknown. The species is named after K. Imanishi, the collector

of the species.

Larval diagnosis. All six species ofthe Afrotropical genus Dicentroptilum

Wuillot and Gillies are known as larvae, although the association of the lar-

vae of D. spinulosum (Demoulin) is tentative (Wuillot and Gillies 1994).

Dicentroptilum imanishii larvae are distinguished from other known larvae

in the genus by their nipplelike terminal segment of the labial palps and the

presence of minute nodules on the mediodistal margin of labial palp segment

2 (Figs. 43,43a [Gose 1964]), the extensive marginal row of nine claw den-

ticles, the median caudal filament length, which is somewhat over one-half

that of the cerci, and possibly the relatively very long antennae (close to three

times that of the head capsule).

Type designation. HOLOTYPE: larva, Democratic Republic of Congo,

small stream by ascent road to Ruwenzori, ca. 3500m elevation, 111-16-1958,

K. Imanishi. PARATYPES: two larvae, same data as holotype. OTHER
MATERIAL: 15 larvae, same data as Holotype.

Comments. The short, broad labrum of D. imanishii larvae is very simi-

lar to that of D. merina Lugo-Ortiz and McCafferty. The presence of some
extensive dorsal, submarginal setae on the labrum of D. imanishii is very

similar to that of D. papillosum Wuillot. The lanceolate, bifurcate prostheca

of the planate mandible and the distally serrate, somewhat robust prostheca

of the angulate mandible of the new species are common throughout the

genus, as is the presence of extensive rows of short setae between the mola
and incisors on both mandibles. The rows of fine, simple setae on the tibiae

and tarsi of the new species are also common throughout the genus, and gill
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morphology and the length of the median caudal filament relative to the cerci,

although somewhat variable among species of the genus, are all generally

similar. The degree of development of procoxal papillae (or osmobranchiae)

and any possible notal tuberculation is unknown, but these are expected to be

minimal because they were not mentioned by Gose (1964) and thus may not

have been easily detectable.

Dicentroptilum was placed in the Centroptiloides complex by Lugo-Ortiz

and McCafferty (1998). Xyrodromeus Lugo-Ortiz and McCafferty is another

recently described genus of Baetidae from the Afrotropics, but the relation-

ships of this genus had not been determined. However, as a byproduct of the

discovery of D. imanishii and a review of characters, there now appear to be

new data of value in deciphering intergeneric relationships of Dicentroptilum

and Xvrodromeus. Included among these indicators are two characteristics

that are unique to D. imanishii among known Dicentroptilum., i.e., the claws

having a single, extensive marginal row of denticles, and the labium having a

nipplelike terminal segment of the labial palps.

The tarsal claws ofXyrodromeus consist of a single row of denticles (Lugo-

Ortiz and McCafferty 1997c), 3nd because historically, the double row of

claw denticles was thought to be very important and stable throughout the

Centroptiloides complex, including the genus Dicentroptilum (Lugo-Ortiz

and McCafferty 1998), Xyrodromeus had not been considered part of the

Centroptiloides complex. Numerous similarities of Dicentroptilum and Xyro-

dromeus, however, now suggest that Xyrodromeus is also a member of the

Centroptiloides complex, and thus that not only can the number of rows of

claw denticles vary among a single genus in the Centroptiloides complex as

exemplified by the discovery ofD. imanishii, but that it also can vary between

genera. It is important to note that Dicentroptilum is not the first Afrotropical

genus of Baetidae known to be variable with respect to the number of rows of

claws denticles. McCafferty (2000) demonstrated that within the genus

Cheleocloeon Wuillot and Gillies, there may be one or two rows, and the

rows may be variously extenswe or reduced, depending on the species.

The nipplelike terminal segment of the labial palps of D. imanishii are

highly reminiscent ofthose that h?ve been associated withXyrodromeus (Lugo-

Ortiz and McCafferty 1997c). The caplike terminal segment found in other

species of Dicentroptilum, however, is not that different from the nipplelike

segment. The latter appears simply to represent an additional grade of reduc-

tion of this labial segment in Baetidae.

Other mouthpart characteristics are alsc noteworthy with respect to

possible intergeneric relationships. Lugo-Ortiz and McCafferty (1997c) noted

strong similarities of the labia of Xyrodromeus and Dicentroptilum. In addi-

tion, although Lugo-Ortiz and McCafferty (1997c, 1998) described the max-

illary palps of Xyrodromeus as being three segmented and those of Dicen-
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troptilum as being two segmented, Wuillot and Gillies (1994) had found that

the maxillary palps of D. papillosum usually had a third segment. This third

segment is a small basal segment that is seen in Xyrodromeus and which is

also present in D. imanishii, thus indicating another similarity, in this

instance in at least two Dicentroptilum species and Xyrodromeus

.

Also of pertinence, Lugo-Ortiz and McCafferty (1997c) pointed out that

Demoulin ( 1 964) had referred what are now known as Xyrodromeus africanus

Lugo-Ortiz and McCafferty and Dicentroptilum sp. to the same species, which

Demoulin had called Centroptilum sp. No. 2. This clearly illustrates a degree

of similarity in the two genera that could lead to confusion about their iden-

tity. Nevertheless, based on current concepts, the two species referred to as

Centroptilum No. 2 may be distinguished, as may all known larvae of

Dicentroptilum from all known larvae of Xyrodromeus, by the slender and

relatively simple prostheca of both mandibles in Xyrodromeus. In addition, if

the mandibular incisors are not worn, the genera presumably may also be told

by the presence of fused incisors on the planate mandible of Xyrodromeus

compared with the separated incisors on the same mandible ofDicentroptilum.

The mandibular incisors of Xyrodromeus are normally highly attenuated

and typify that genus. Such mandibles were referred to as bladelike by Lugo-

Ortiz and McCafferty (1997c). Incisors also tend towards attenuation in

Dicentroptilum and certain other Afrotropical genera, such as Afroptilum

Gillies and Demoreptus Lugo-Ortiz and McCafferty (Lugo-Ortiz and

McCafferty 1997b, 1998). All such incisors are apparently highly susceptible

to being severely worn down through the feeding activities of the larvae. This

was dramatically depicted by Demoulin's (1964) Figures 4b, 4c, 5a, and 5c,

which are referable to X. africanus, and Figure 5b, which is referable to

Dicentroptilum sp. As separated incisors of a baetid mandible become worn

beyond a shallow separation, they will appear to be fused. This is presumably,

but not assuredly, the situation with the material of D. imanishii that was

illustrated in Figures 40 and 41 by Gose (1964). In any case, there are consid-

erable comparative data reviewed here, including the compromising or possi-

bly compromising characteristics of the new species, to suggest that Dicen-

troptilum and Xyrodromeus are either very closely related or possibly repre-

sent a single variable and graded genus.

Tanzaniella gorillora, NEW SPECIES

This species was originally treated by Gose (1964) as Baetis sp. CBB,
based on three larvae. The text and figures provided by Gose (1964:61-63,

Figs. 44-56) represent sufficient description of the new species. Adults of the

species remain unknown. The specific epithet is a noun in apposition, liter-

ally gorilla-ora (-land).

Diagnosis. The following larval characteristics of T. gorillora may be

used to differentiate the new species from T. spinosa Gillies, the only other
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species known of the African genus Tanzaniella Gillies (see also Gillies 1 99 1 ).

The long, bristlelike setae are more extensively developed on the dorsum of

the labrum (Fig. 52 [Gose 1964]) than in T. spinosa. The terminal segment of

the labial palps are more prolongated (Fig. 56c [Gose 1964]) than in T. spinosa.

Highly unusual, and thus possibly provisional, the subtending claw setae are

present only on the hindclaws (Fig. 46a, 48 [Gose 1964)], as compared to

being present on all claws of T. spinosa. The tibial setal row on the hindlegs

is developed only in the basal half of the tibia (Fig. 48 [Gose 1964]), com-

pared to being developed for the entire length of the tibia in T. spinosa. The

abdominal terga lack small posteromarginal projections (Fig. 44 [Gose 1964]),

compared to their presence on terga 1-7 or 1-8 in T. spinosa. A dorsal

abdominal pattern is lacking (Fig. 44 [Gose 1964]), compared to terga 3, 4,

and 7 being dark and others light in T. spinosa. The highly reduced median

caudal filament has five small minute segments, compared to one segment i.i

T. spinosa.

Type designation. HOLOTYPE: larva. Democratic Republic of Congo,

mountain torrent flowing into Kivu Lake, IV- 18- 1958, K. Imanishi. PARA-
TYPES: two larvae, same data as holotype.

Comments. Tanzaniella is a Baetis complex genus, and as such the larvae

have a villopore and lack tufts of setae between the mandibular incisors and

molae. Within that distinctive complex, Tanzaniella appears most related to

a group consisting of Acentrella Bengtsson, Baetiella Ueno, Demoreptus,

Heterocloeon McDunnough, Liebebiella Waltz and McCafferty, and Plauditus

Lugo-Ortiz and McCafferty. These genera demonstrate strong tendencies in

the larvae, for example, to be two-tailed, have compact labia, and have well-

developed marginal femoral setal rows (see Waltz and McCafferty 1987b,

Lugo-Ortiz and McCafferty 1997b). Furthermore within this grouping, there

are larvae that tend to be dingers in current with outspread legs and cerci,

and in Africa, these are represented by the genera Demoreptus and Tanzaniella.

These two genera are distinguishable from each other by the absence of me-
dial setae on the cerci and the separation of the incisors on the planate man-

dibles of Tanzaniella versus the presence of such setae on the cerci and the

fusion of incisors of both mandibles in Demoreptus. Demoreptus appears to

be confined to temperate southern Africa, whereas, Tanzaniella is known only

from east-central Africa.

The Oriental genus Liebebiella appears closely related to the African gen-

era within this subgroup of the Baetis complex. The mandibular incisors are

fused in Liebebiella as they are in Demoreptus, and as in the angulate man-
dible of Tanzaniella. Also, at least one species of Liebebiella, L. a/oA'/ (Miiller-

Liebenau), lacks marginal setae on the cerci as do the larvae of Tanzaniella.

Among the Baetis complex genera, only the species of the Palearctic-

Oriental genus Baetiella and the one species of Tanzaniella have abdominal

tergal tubercles developed. However, this is such a common homoplasy in
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many of the rheophiiic baetids representative of different clades within the

family (inch Acanthiops, Afrobaetodes Demoulin, Baetodes Needham and

Murphy, Dicentroptilum [see Lugo-Ortiz and McCafferty 2001 ], Echinobaetis

Mol, Jubabaetis Miiller-Liebenau [see Waltz and McCafferty 1987b],

Papuanatula Lugo-Ortiz and McCafferty, and Thraulobaetodes Elouard and

Hideux), that any commonality between genera in the absence of other cladis-

tic data may be insignificant. Furthermore, the degree of development varies

among species of all the genera having tergal tubercles (although this may be

a rich source of cladistic data for determining species relationships [e.g., see

Lugo-Ortiz et al. 2001]), and the presence or absence of tubercles is now
known to be interspecifically variable in the genera Dicentroptilum, Jubabaetis,

Papuanatula, and Tanzaniella (Waltz and McCafferty 1987b, Lugo-Ortiz and

McCafferty 1999,2001).

Although I presently recognize only two species of Tanzaniella, Gillies

(1991) indicated that Baetis (Acentrella) sp. No. 4 of Demoulin (1965) was
an additional unnamed species of Tanzaniella from Tanzania (Kilamajaro,

Marangu). Based on more current information about the African fauna and a

comparison of Figures 4a-4k of Demoulin (1965), it is impossible to confi-

dently place this species to either Tanzaniella or Demoreptus at this time. The

labial palps of the unnamed species appear more similar to those of Tanzaniella

(not extending slightly beyond the glossae and paraglossae as do those of

Demoreptus). Both mandibles of this unnamed species appear to have fused

incisors, which would be characteristic of Demoreptus, not Tanzaniella. How-
ever, these mandibles also appear somewhat worn, and thus it is difficult to

know the true condition of the incisors. Unfortunately, without examining the

specimen, it is not apparent if the cerci are. bare or setate on the unnamed
species, and because this is probably critical to generic determination in this

instance, any placing of Demoulin's larva to a specific genus would be tenu-

ous at this time.

Heptageniidae

With respect to the Heptageniidae, Gose (.1964) treated two species as

Ecdyonurus sp. CEA and E. sp. CEB. It is apparent from Gose's descriptions

and figures (particularly regarding the gill lamellae shape and caudal fila-

ment spination) that both species belong to the genus Afronurus Lestage, not

Ecdyonurus Eaton, and also that two separate species are indeed represented.

Species of Afronurus in Africa have been based to a large degree on adult

forms. In particular, the vast majority of the current 13 nominal African spe-

cies of Afronurus that are known from either East, Central, or West Africa are

unknown as larvae. This makes it impossible to identify Gose's larvae to a

known species and imprudent at this time to name these larvae as new. Based

on dorsal color patterns figured by Gose (1964), the unnamed species are not

assignable to any of the three species that are known from larvae and known
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from the same general region of Africa, i.e., A. negi Corbet, A. peringueyi

(Esben-Petersen), or A. ugandanns Kimmins. All three of these latter species

share a very similar dorsal color pattern (see e.g., Corbet 1960a,b, Schoonbee

1968), suggesting either a close relationship or perhaps some equivalency of

the species.
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FIRST RECORD OF PARASITISM OF COCKROACHES
(BLATTARIA: BLATTELLIDAE) BY ANISIA OPTATA

(DIPTERA: TACHINIDAE) 1

Cesar Gemeno , James E. O'Hara , John S. Strazanac

ABSTRACT: Two specimens ofAnisia optata were reared from wood cockroaches (Pareoblatta

species and possibly Ischnoptera deropeltiformis) collected near Raleigh, North Carolina, in 200 1

.

This is the first host record forA optata and the first record of cockroach parasitism in the genus

Anisia Wulp (Tachinidae, Exoristinae, Biondeliini).

Parasitic flies of the family Tachinidae are endoparasitoids of other

arthropods, chiefly in the insect orders Lepidoptera, Coleoptera, Hemiptera,

Hymenoptera (Symphyta) and Ormoptera. Parasitism of cockroaches (ord?r

Blattaria) by Tachinidae is relatively rare and the species of only one genus,

Calodexia Wulp (Exoristinae, Biondeliini), are cited as cockroach parasi-

toids in the New World by Guimaraes (1977) and Arnaud (1978). Calodexia

is a Neotropical genus of over 30 described species and is not found north of

Mexico. Recently, O'Hara (2002) published the first report of cockroach para-

sitism by Tachinidae in America north of Mexico, recording Exoristoides

blattarius O'Hara (Tachininae, Polideini) as a parasitoid of Pareoblatta sp(p).

and possibly Ischnoptera deropeltiformis (Brunner) (Blattellidae).

O'Hara's (2002) records of cockroach parasitism were based on rearings

by the senior author ofwood cockroaches collected in the vicinity of Raleigh,

North Carolina, in 1999 and 2001. We report here on a second tachinid spe-

cies, Anisia optata (Reinhard 1942) (Exoristinae, Biondeliini), reared from

the cockroaches collected in 2001.

Cockroaches were collected in pitfall traps baited with bread soaked in

beer in spring to fall of 2001 in wooded areas (mainly loblolly pine, Pinus

taeda L.) near Raleigh, North Carolina. The cockroaches were reared in the

laboratory at 27 ± 1°C under a 12:12 (light:dark) photoregime in clear plastic

cages and provided with food (rat chow) and water ad libitum. Most of the

individuals collected were Pareoblatta caudelli Hebard, P. lata (Brunner),

P. uhleriana (Saussure) and P. virginica (Brunner), followed by lesser num-
bers of P. pensylvanica (De Geer) and/or P. divisa (Saussure and Zehntner),

plus a few P. bolliana (Saussure and Zehntner) and Ischnoptera deropeltiformis

(Brunner). Only nymphs and adult females were collected in the pitfall traps

1 Received March 1 , 2002. Accepted April 7, 2002.

2 Department of Entomology, North Carolina State University, Raleigh, NC, 27695-7613, USA.

3 Systematic Entomology Section, Eastern Cereal and Oilseed Research Centre, Agriculture and

Agri-Food Canada, Ottawa, Ontario, Canada, Kl A 0C6.

4 Plant and Soil Science / Entomology, West Virginia University, P.O. Box 6108, Morgantown, W V,

26506-6108, USA.
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(no adult males) and these were kept in separate cages. New puparia and

adult flies were collected every 2-3 days from these cages, but no record was

kept of which cage the parasitoids were collected from. Puparia were found in

confined spaces in the cages out of reach of the cockroaches, indicating that

the fly larvae moved away from their hosts after emergence. Judging from the

size of the puparia relative to the size of the cockroaches, it is very likely that

hosts died when the fly larvae emerged, but this was not directly observed

since dead cockroaches were consumed by living cockroaches. Puparia were

placed individually or in groups in glass vials and observed several times per

week for adult emergence, which usually occurred 1-3 weeks after puparia

were collected. Adult flies and associated puparia were placed in 75% etha-

nol and later soaked in ethyl acetate for a few hours, air-dried, pinned (with

each puparium in a gelatin capsule below the appropriate adult) and labelled.

Most of the reared tachinids were Exoristoides blattarius but two were

A. optata.

Our record of cockroach parasitism by A. optata is the first host record for

this species and the first record of cockroach parasitism for Anisia Wulp.

Anisia optata is an eastern species with a distribution from Ontario to Massa-

chusetts south to Louisiana and Florida (Sabrosky and Arnaud 1965, and

specimens in the Canadian National Collection of Insects [CNC]). This dis-

tribution is quite similar to the distribution of most eastern Parcoblatta spe-

cies (Atkinson et al. 1991). The identification of the two reared specimens,

both males, was made by JEOH based on comparisons with the male holotype

of A. optata in CNC. Both reared specimens have been deposited in CNC.
Anisia is a strictly New World genus ranging from southern Canada to

South America (Wood 1985). Hosts are known for only a few of the 16 de-

scribed species, as follows (the catalogs of Guimaraes 1977 and Arnaud 1978

are cited where possible for brevity; original rearing records are cited therein):

Anisia dampjl (Aldrich), Neotropical - Schistocerca cancellata (Serville) (= Schistocerca

paranensis (Burmeister)) (Orthoptera, Acrididae) (Greathead 1963, as Schistocercophaga

dampfi; Amaud 1978, as Oedematocera dampfi).

Anisia flaveola (Coquillett), Nearctic - Ceuthophilus latibuli Scudder (Orthoptera, Rhaphi-

dophoridae) (Arnaud 1978, as Oedematoceraflaveola).

Anisia gilvipes (Coquillett), Nearctic - "cricket" (Orthoptera, Gryllidae) (Arnaud 1 978, as Gilvella

gilvipes).

Anisia optata (Reinhard), Nearctic - Parcoblatta sp(p). and possibly Ischnoptera deropeltiformis

(Brunner) (Blattaria, Blattellidae), new record.

Anisia serotina (Reinhard), Nearctic - Romalea microptera Beauvois (Orthoptera, Acrididae) (Lamb

etal. 1999).

Anisia sp., Neotropical - Schistocerca americana (Drury) (Orthoptera, Acrididae) (Guimaraes

1977, as Oedematocera sp.).
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NEW CANADIAN RECORDS OF BAETIDAE
(EPHEMEROPTERA) AND ADJUSTMENTS TO

NORTH AMERICAN CLOEON11

R. P. Randolph3 , W. P. McCafferty3 , D. Zaranko4 , Luke M. Jacobus3 , J. M. Webb5

ABSTRACT: Cloeon dipterum and Pseudocentroptiloides usa are reported from Canada for the

first time, and only the second record from Canada and the first from Ontario of Pseudocloeon

ephippiatum is given. The occurrence of C. dipterum in Nonh America is clarified and previous

and new range data are provided.

The Canadian mayfly (Ephemeroptera) fauna was recently well docu-

mented by McCafferty and Randolph (1998), and more recently augmented
by McCafferty (2000), Randolph and McCafferty (2001), Jacobus and
McCafferty (2001, 2002), Burian (2001), Flannagan et al. (2001), Sun et al.

(2002), and Webb et al. (2002). In spite of these efforts, the distinctive but

rarely collected mayfly genera Cloeon Leach and Pseudocentroptiloides Jacob

had not been reported from Canada. Herein we report the first Canadian records

for two species of small minnow mayflies, including members of the latter

mentioned genera: Cloeon dipterum (Linnaeus), Quebec, Aylmer (Gratineau)

aout Posees sur murs d'une maison, 1994 (no exact date provided), L. LeSage,

adults; Etchemin R 31 km from jet with St. Lawrence R, 46/37/55N 71/01/

04W, larva; Saskatchewan, Pike Lake at boat launch, IX- 18-2001, J. M. Webb,
larva, larval exuviae, female subimagos; Pseudocentroptiloides usa Waltz &
McCafferty, Ontario, near Erin, 43/46/1 8N 80/05/37W, no date, larva. In

addition, we have seen a second occurrence in Canada and first occurrence in

Ontario for Pseudocloeon ephippiatum (Traver) as follows: Ontario, St. Clair

R along Canadian side, Station A6, 42/48/05N 82/28/35W, VIII- 10-2001,

T. Moran & C. Johnston, lan/ae. Voucher specimens of all above records are

housed in the Purdue Entomological Research Collection (PERC), West
Lafayette, Indiana, USA. Additional vouchers of Canadian C. dipterum are

housed at the Montreal Insectarium, Montreal, Quebec, Canada.

In North America, Burks (1953) and Traver (1962) reported the wide-

spread Palearctic species C. dipterum from Illinois and Ohio, respectively.

Subsequently, Flowers (1978) reported this same species from Pennsylvania

but believed that the North American Cloeon actually was C cognatum
Stephens, a western Palearctic species that had been synonomized histori-

1 Received March 11,2002. Accepted March 30, 2002.

2 Funded by NSF Grant DEB-9901577, USEPA STAR Fellowship 91601701-0, and CanaColl
Grant 178.

3 Dept. of Entomology, Purdue University, West Lafayette, IN 47907- 1158.

4 Zaranko Environmental Assessment Services, 454 College Ave, Guelph, Ontario N 1G 1T4.

5 Dept. of Biology, University of Saskatchewan, Saskatoon, Saskatchewan S7N 5E2.
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cally under C. dipterum, but which had been re-erected by Sowa ( 1 975). North

American workers had not since questioned the Sowa (1975) or Flowers (1978)

interpretation (e.g., McCafferty 1997).

After examining the first large series of adult Cloeon from North America,

it became apparent to us that the very slight morphological differences that

Sowa (1975) used to distingish C. cognation from C. dipterum either could

not be ascertained or overlapped substantially in individuals. Many of the

Quebec specimens, in addition to series we examined from Indiana (see

Randolph and McCafferty 1998) and Virginia (Montgomery Co., pond, Rt

460, 4 mi B'burg, IV- 16-1 980. M- Gregg, adults [deposited at PERC and the

Virginia Polytechnic Institute and State University, Blacksburg, Virginia]),

tended to possess male genitalia most similar to those figured by Sowa (1975)

for C. dipterum and a color pattern most similar to that which he attributed to

C. cognatum. Workers have also encountered these same type of inconsisten-

cies in Europe. This became apparent in a review of the recent faunistic lit-

erature dealing with European mayflies. The vast majority of European

authorites either have not recognized any validity for C. cognatum or have

chosen to ignore its existence by only documenting C. dipterum. For example,

Maitland (1980), Macan (1983), and Elliott et al. (1988) in their work on

British mayflies retained only the name C. dipterum for any varieties possibly

attributable to that species. Bauernfeind and Humpesch (2001) listed only

C. dipterum in their treatment of Central European mayflies. Studemann et

al. (1992), in their study of Swiss mayflies, treated C. cognatum as a synonym
of C. dipterum, and Mol (1985) for the Netherlands, and Haybach and

Malzacher (2002) for Germany regarded C. cognatum as of dubius status.

Based on the observed unreliability of putative species characteristics used

for C. cognatum and variation 1 in the North American specimens, along with

the recognition of the main concensus among European workers, we are not

considering C. cognatum valid and are applying the name C. dipterum to all

known North American Cloeon.' Certainly European workers are in the best

position to judge this synonymy because C. dipterum is such a common lentic

species there. •-• »

In addition to the records in Illinois, Indiana, Ohio, Pennsylvania, Que-
bec, Saskatchewan, and Virginia noted above, this species is also known from

Maine (Burian and Gibbs 1991), Connecticut (Burian and Bednarik 1994),

and Kentucky (Knott Co., Carr Fork, VI-27-1978, W. P. McCafferty and A. V
Provonsha, larvae [PERC]). Of considerable note is also the fact that nearly

all North American mayfly species that are Holarctic in distribution (see e.g.,

McCafferty and Randolph 1998) occur in Scandinavia. This is also true for C.

dipterum (see Engblom 1996). A more southerly, narrow distribution in Eu-

rope, however, is shown by the C. cognatum variant when it has been recog-

nized (e.g., Sowa 1975, Thomas and Masselot 1996).
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McCafferty (1996), Randolph and McCafferty ( 1 998), and McCafferty and

Mauremootoo (2000) had indicated that C. cognatum was a singular example

of an adventive species of mayfly in North America. Cloeon dipterum, how-
ever, in light of its Holarctic and better understood North American distribu-

tion pattern clearly is not adventive in North America.
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NEW MIDWESTERN STATE RECORDS OF AQUATIC
HEMIPTERA (CORIXIDAE: NOTONECTIDAE) 1

Stephen W. Chordas III
2

, Eric G. Chapman3
, Patrick L. Hudson4

,

Margret A. Chriscinske , Richard L. Stewart Jr.

ABSTRACT: Recent aquatic Hemiptera collections have yielded 1 5 new state records distributed

among four midwestem States. These records include two species ofwater boatmen (Palmacorixa

gillettei and Sigara mathesoni) new for Indiana, four water boatmen species (Cenocorixa utahensis,

Corisella inscripta, Hesperocorixa laevigata, S. decorata), including one genus {Cenocorixa),

new for Michigan, four water boatmen species (Corisella edulis, Trichocorixa macroceps,

S. decoratella, S. mathesoni) and one backswimmer species (Notonecta indica) new for Ohio, and

four water boatmen species (H. kennicotti, H. semilucida, S. compressoidea, S. variabilis) new for

Pennsylvania.

Information presented here is part of an ongoing investigation into the

aquatic insect fauna of the Great Lakes region (Chordas and Hudson, 1999)

and augments efforts to document the true bugs ofthe United States and Canada

(Henry and Froeschner, 1988). We have identified Hemiptera specimens from

back-logged and recent collections made through the year 2000. This work
has resulted in the discovery of 15 new state records, which encompass four

Corixidae species new to both Michigan and Pennsylvania, four Corixidae

and one Notonectidae species for Ohio, two Corixidae species for Indiana.

METHODS

Adult insects were collected by black-light traps or dip-nets and preserved

in 70% ethanol. Keys by Hungerford (1934, 1948) were used for identifica-

tion. Geographic references include Chordas and Armitage (1998), Chordas

(1999), Chordas and Hudson (1999), Froeschner (1962), Polhemus et al.

(1988), Polhemus and Polhemus (1988). Voucher specimens were deposited

in the aquatic invertebrate collection (herein labeled USGSC) at the Great

Lakes Science Center - U.S.G.S. (Ann Arbor, Michigan) or in the first author's

collection (herein labeled SWACC) (Columbus, Ohio).

1 Received October 1 5, 200 1 . Accepted November 1 4, 200 1

.

2 Ohio State University/Museum of Biological Diversity, 1315 Kinnear Road. Columbus, Ohio

43212.

' Department of Biological Sciences, Kent State University. Kert, Ohio 44242.

4 Great Lakes Science Center, Biological Resources Division - U.S.G.S., 1451 Green Road. Ann
Arbor, Michigan 48 105.

5 Department of Biology, Shippensburg University of Pennsylvania, 1871 Old Main Drive.

Shippensburg, Pennsylvania 17257.
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NEW STATE RECORDS
INDIANA

Corixidae

PalmacorLxa gillettei Abbott, 1912: This species distribution is primarily

concentrated in the Great Lakes region with a few records to the west. It has

previously been reported from Ohio (in a check list by Williams et al., 1996)

and from Michigan bordering Indiana. This record bridges a gap in its distri-

bution.

NEW RECORD: Pulaski County. Quiggly Marsh ditch, west of State Route 38 in Winamac, Indi-

ana. (N41.062 : W-86.606) Steve Chordas III & Scott H. O'Dee. 2 August 1999 (SWACC) 20

Males (M) & 12 Females (F).

Sigara mathesoni Hungerford, 1948: This species is primarily distrib-

uted throughout the Great Lakes region with a few additional records (such

as Missouri, New Jersey, Connecticut) in the Midwest and Northeast. It is

known from two states bordering Indiana, Ohio (newly reported in this

paper) and Michigan. This record fills a gap in its overall distribution.

NEW RECORD: Same location as for P. gillettei, (SWACC) 4M & 2F.

MICHIGAN
Corixidae

CenocorLxa utahensis (Hungerford, 1925): This species represents a new
genus for Michigan, which increases the total number to eight genera. This

record also represents an eastern range extension of about 250 km for this

primarily western species. The previous easternmost records were from Wis-

consin (Hilsenhoff, 1984).

NEW RECORD: Chippewa County, "modified" Dune pond at Whitefish Point (Lake Superior),

Steve Chordas III, Eric Chapman & Margret Chriscinske, (N46.77 : W-84.95) 9 September 2000

(USGSC)IM.

Corisella inscripta (Uhler,! 1894): This species represents the second spe-

cies of this recently reported genus for Michigan [C. tarsalis (Fieber, 1851)

was reported in 1999]. Ohio is the only adjacent state with records of this

species, all others are from States west of Missouri.

NEW RECORD: Emmet County, Open field pools in Wilderness State Park (Goose Bay), Steve

Chordas III, Eric Chapman & Margret Chriscinske, (N45.75 : W-84.97) 8 September 2000 (USGSC)
1 M & 1 F.

Hesperocorixa laevigata (Uhler, 1893): The range of this water-boat-

men spans the northern tier of the United States, from California & Washing-

ton to Rhode Island, Maryland and runs into Ontario, Canada. It has been

recorded for every state and province bordering Michigan, except Indiana.

Given this distribution, it was expected for Michigan.

NEW RECORD: Oceana County, Pentwater Lake (Lake Michigan), Pat Hudson, (N43.77 : W-
86.42) July 1995 (USGSC) 1M & 2F.
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Sigara decor ata (Abbott, 1916): Currently known only from the United

States, this species has a spotty distribution across the Midwest and North-

east. It is now known from eight states (Connecticut, Maine, Maryland, Mas-

sachusetts, Michigan, Minnesota, North Dakota, Wisconsin).

NEW RECORD: Mason County, Lincoln Lake (Lake Michigan), Pat Hudson, (N43.98 : W-86.44)

28 July 1995(USGSC) 1M.

OHIO
Corixidae:

Corisella edulis (Champion, 1901): This genus (from C. inscripta records)

was recently reported for Ohio. Although unreported for states bordering Ohio,

this species may occur in the midwest and east as it is also known from Wis-

consin, Tennessee and Florida.

NEW RECORDS: Hocking County, "Coovert preserve", Benton Township, G.A. & H.K. Coovert

(N39.45 : W-82.60) 25 August 1996 & 7 September 1996 (Boonshoft Museum of Discovery, Day-

ton, Ohio) 1 M & 1 F (black-light sample); Scioto County, Small open field pool, southwest ofjunc-

tion of State Routes 348 & 73 (Otway, Ohio), Steve Chordas III, (N38.86 : W-83.18) 21 June 1997

(SWACC) 2M& IF.

Sigara decoratella (Hungerford, 1926): This species has a wide but patchy

distribution across the northern half of North America, and has been reported

for Michigan and Pennsylvania bordering Ohio. Occurrence of this species in

Ohio was predictable.

NEW RECORD: Vinton County, Arch Rock, Vinton Furnace Experimental Forest, Foster F.

Purrington, (N39.20 : W-82.41) 18 June 1998 (SWACC) IF (black-light sample).

S. mathesoni: All collections of this species reported in this paper were

taken from cold water springs or their associated water-ways. No more than

two other corixid species [P. gillettei and Sigara alternata (Say, 1825)] were

found to occur with S. mathesoni in these habitats. These records fill another

gap in the overall distribution of this species (see Indiana record for distribu-

tion).

NEW RECORDS: Champaign County, Cedar Bog State Nature Preserve (east branch Cedar Run),

Steve Chordas III & Richard Stewart Jr., (N40.06 : W-83,79) 6 June 1998 (SWACC) 2F; Clark

County, Prairie Road Fen State Nature Preserve, Steve Chordas III & Richard Stewart Jr., (N40.0 1

:

W-83.70) 6 June 1998 (SWACC) 9M & 6F; Holmes County, Spring in Killbuck Wildlife Area (off

State Route 83), Steve Chordas III & Eric Chapman, (N40.66 : W-8 1 .94) 27 April 1997 (SWACC)
61M&43F.

Trichocorixa macroceps (Kirkaldy, 1908): This water-boatmen is cur-

rently known only from the United States. Its distribution hugs the Atlantic

coastline, the Great Lakes and the St. Lawrence seaway, and a disjunct popu-

lation is known from Texas. It has previously been reported for Michigan

bordering Ohio. All our collections were from habitats near Lake Erie in

Northeast Ohio.

NEW RECORDS: Ashtabula County, Pond in Geneva State Park (Crabapple picnic area), Steve

Chordas III & Eric Chapman, (N41 .85 : W-80.96) 12 October 1997 (SWACC) 48M & 53F; Geauga
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County, Stump Lake (Punderson State Park), Steve Chordas III, (N41.46 : W-81.20) 17 May 1997

(SWACC) 18M&37F.

Notonectidae:

Notonecta indica Linnaeus, 1771: This species was historically known

from the southern United States. We collected specimens from the southern

third of Ohio and suspect that this species will probably be restricted to the

southern half of Ohio. West Virginia is the only state bordering Ohio with

records of this backswimmer (Chordas et al., 1999). Notonecta indica was

erroneously reported for Ohio by Williams et al. (1996); that record was based

on a single specimen (since examined and retained by the senior author) that

was determined to be an aberrant female of Notonecta undulata Say, 1832.

NEW RECORDS: Adams County, Pond, Tranquility Wildlife Area, Steve Chordas III (N38.98 :

W-83 .47) 2 September 1 995 (SWACC) 1 5M & 23F; Brown County, Swamp in Indian Creek Wild-

life Area (Archery range), Steve Chordas III (N39. 1 8 : W-82.89) 7 April 1996 (SWACC) 1 1 M &
6F; Jackson County, Pond, Cooper Hollow Wildlife Area (headquarters pond), Steve Chordas III,

(N38.93 : W-82.52) 6 April 1997 (SWACC) 2M & 2F; Meigs County, Pond, on west side ofjunc-

tion of State Route 7/124 & U.S. Route 33, Steve Chordas III & Richard Stewart Jr., (N39.0 : W-

82.01) 17 June 1998 (SWACC) 7M & 9F.

PENNSYLVANIA

Hesperocorixa kennicottii (Uhler, 1897): This species is generally dis-

tributed throughout northeastern North America and has been reported for

every state bordering Pennsylvania except for Delaware and West Virginia.

This species was expected for Pennsylvania.

NEW RECORD: Erie County, Dead Pond (Presque Isle), Steve Chordas III & Eric Chapman,

(N42.16 : W-80.09) 23 June 2000 (USGSC) IF.

Hesperocorixa semilucida (Walley, 1930): Chordas (1999) gave a de-

tailed discussion of this species' distribution. This Pennsylvania record fdls a

gap in its overall distribution.

NEW RECORD: Erie County, Cranberry Pond (Presque Isle), Steve Chordas III & Eric Chapman,

(N42. 16 : W-80. 1 1) 23 June 2000 (USGSC) 2M & 3F.

Sigara compressoidea (Hungerford, 1928): This water-boatman occurs

throughout the Great Lakes and has isolated records in eastern North America.

It was known from three states bordering Pennsylvania (Maryland, New York

and New Jersey) and was expected for Pennsylvania.

NEW RECORD: Same as for H. semilucida, (USGSC) 10M & 14F.

Sigara variabilis (Hungerford, 1926): This species is known from the

Great Lakes region and in scattered locations throughout northeastern North

America. It was known from only two states bordering Pennsylvania (New

York and New Jersey).

NEW RECORD: Same as for H. kennicotti, (USGSC) 2M & 2F.
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PROVANCHERS QUEBECENSIS MAYFLY SPECIES
(EPHEMEROPTERA: LEPTOPHLEBIIDAE,

SIPHLONURIDAE) 1

Luke M. Jacobus, W. P. McCafferty2

ABSTRACT: Examination of the lectotype of Ephemerella quebccensis shows it to be a junior

synonym of Leptophlebia cupida [=E. quebccensis, n. syn.]. Historical confusion and mistakes

with respect to the dates of names and the possible equivalency of Ephemerella quebccensis and

Siphlonurus quebccensis are discussed. Siph'.onurus quebecensis is a valid species that was named

in 1 878. Updated synonymies are provided for L. cupida and S. quebecensis.

As part of our study of the systematics of ephemerelline mayflies (Ephe-

meroptera: Ephemerellidae), we recently obtained and studied the female adult

lectotype of the poorly known species, Ephemerella quebecensis (Provancher).

Provancher (1876) originally described this species from Quebec as Cloe

quebecensis, and he later (Provancher 1878) transferred it to the genus

Heptagenia Walsh. Burks (1953) examined the lectotype of this species and

placed it in the genus Ephemerella Walsh, where it has resided since that

time (Edmunds and Allen 1957, Edmunds 1962, McCafferty 1996, McCafferty

and Randolph 1998). Edmunds and Allen (1957) regarded E. quebecensis as

a nomen dubium, because the lectotype was, at that time, not identifiable to

the species level. Thus, the species was not assigned to a subgenus by Edmunds

( 1 959, 1 962), nor was it treated in the revision ofNorth American Ephemerella,

sensu stricto, by Allen and Eamunds (1965).

Our examination of the lectotype of E. quebecensis revealed characters

associated with the wings and abdomen that indicate the species belongs to

the genus Leptophlebia Westwood (Leptophlebiidae). A recent study of

Nearctic Leptophlebia species by Burian (2001) included for the first time

comparative descriptions of female adults and eggs. Comparison of the lecto-

type of E. quebecensis to these descriptions and to material identified by

S. K. Burian suggested to us that E. quebecensis is conspecific with the com-

mon eastern species L. cupida (Say). We dissected the abdomen of the pinned,

dry lectotype of E. quebecensis and removed eggs for examination. Micro-

scopic comparison of the chorionic structure of these eggs, which we rehy-

drated, with that of eggs dissected from L. cupida, showed no differences

between them and confirmed the equivalency of the two species. Therefore,

we formally place E. quebecensis as a subjective junior synonym of L. cupida:

Leptophlebia cupida (Say), 1823 [=Ephemerella quebecensis (Provancher),

1876, NEW SYNONYM].

1 Received March 23, 2002. Accepted May 1 7, 2002.

2 Department of Entomology, Purdue University, West Lafayette, Indiana 47907-1 158, USA.
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An up-to-date alphabetical synonymy of L. cupida is as follows:

Leptophlebia cupida (Say) 1823 Heptagenia quebecensis (Provancher),

Baetis ignava Hagen, 1861 1 876, n. syn.

Blasturus austrinus Traver, 1932 Leptophlebia austrina (Traver), 1932

Blasturus collinus Traver, 1932 Leptophlebia collina (Traver), 1932

Blasturus concinnus (Walker), 1853 Leptophlebia concinna (Walker), 1853

Blasturus cupidus (Say), 1823 Leptophlebia gravastella (Eaton), 1884

Blasturus gravastellus Eaton, 1884 Leptophlebia hebes (Walker), 1853

Cloe quebecensis Provancher, 1876, Leptophlebia ignava (Hagen), 1861

n. syn. Leptophlebia pallipes (Walker), 1853

Ephemerella quebecensis (Provancher), Palingenia concinna Walker, 1853

1 876, n. syn. Palingenia pallipes Walker, 1 853

Ephemera cupida Say, 1823 Potamanthus concinnus (Walker), 1853

Ephemera hebes Walker, 1853 Potamanthus cupidus (Say), 1823

Provancher (1876) also described another species, Baetis canadensis. This

name was preoccupied by Baetis canadensis Walker (1853), and Provancher

(1878) renamed the species Siphlurus quebecensis, which was later emended
to Siphlonunis quebecensis (Provancher). The 1878 naming of 5. quebecensis

subsequently appeared verbatim in Provancher's (1883) second volume of

"Petite Faune Entomologique du Canada." The first volume (Provancher 1 877)
was published six years before the second volume, and Eaton (1886) and
Traver (1935), in synonymies of S. quebecensis, incorrectly assigned this ear-

lier date to the second volume. Thus, we reiterate that 1878 is the year in

which the name S. quebecensis first appeared, not 1877.

McDunnough (1925) and Traver (1935) (following McDunnough) incor-

rectly considered Cloe quebecensis to be a synonym of Siphlonunis quebe-

censis. McDunnough (1925) had examined a specimen of Provancher's

material with a blue "38" label that was identified as Heptagenia quebecensis

(the species named as Cloe quebecensis in 1876 and herein considered a

synonym of L. cupida) and another specimen with a blue "39" label that was
identified as Siphlonunis quebecensis (the species named in 1878).

McDunnough then determined that both specimens were Siphlonurus quebe-

censis and thus concluded that Provancher's 1876 quebecensis and 1878

quebecensis were the same species. The true Cloe quebecensis ( = Heptagenia

quebecensis = Ephemerella quebecensis = L. cupida), however, is not repre-

sented by the "38" specimen, but by the lectotype noted by Burks ( 1 953) which
has a blue "34" label. McDunnough's (1925) synonymy was based on the

misidentified or mislabeled Provancher specimen "38."

An up-to-date alphabetical synonymy of S. quebecensis is as follows:

Siphlonurus quebecensis (Provancher), 1878

Baetis canadensis Provancher, 1876, nee B. canadensis Walker, 1853

Siphlurus quebecensis Provancher, 1878

Siphlonurus triangularis Clemens, 1915

Material examined.—Ephemerella quebecensis: LECTOTYPE, female adult (wing and parts of

abdomen in capsule), "34," no other data [Provincial Museum, Laval University, Laval, Quebec].
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Leptophlebia cupida: seven female adults (eggs dissected from one specimen), three male adults,

associated exuviae, lab reared 29-1V/4-V- 1 978, Indiana, Brown Co., pond on road to Yellowwood
State Forest from IN46, 29-IV-1978, M. Minno, B. Stiles; one female adult, associated exuviae, one

male larva, Indiana, Fountain Co., Bear Cr. at the Portland Arch, 1 9-1V- 1 979, D. Bloodgood; two

female adults, Montana, Lake Co., Swan R., Big Fork, 23-VI-1963, A. R. Gaufin; one female adult,

one male adult, one male subimago, two sets larval exuviae, New York, Hamilton Co., Lake on

SacandagaR. at Wells, emerged in lab on 2/3-VI- 1970, R. W. Koss [Purdue University Entomologi-

cal Research Collection, West Lafayette, Indiana].
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STUDIES ON THE NORTH AMERICAN DIPLURA:
NEW RECORDS FROM NEW MEXICO

(DIPLURA: CAMPODEIDAE) 1

Robert T.Allen2

ABSTRACT: Two species of Diplura belonging to the family Campodeidae were collected in New
Mexico during October, 2000. Campodea (s. str.) anacua Wygodzinsky was formerly known only

from the type locality in Mexico. A new species, Parallocampa arizoniensis, was also collected

from two different localities. The genus Parallocampa was previously known only from southern

Mexico.

A knowledge of the distribution of both higher taxa (families, genera) and

species belonging to the order Diplura in North America is in its infancy.

Records for states in the US and provinces in Canada remain incompletely

known. Species in the family Campodeidae had been recorded from Arizona

(Allen, 1994), from caves in New Mexico (Ferguson, 1981) and from the Big

Bend area of Texas (Allen, 1994). Ferguson (1.981) in discussing the occur-

rence and distribution of Diplura found in caves in the United States listed

the following taxa from New Mexico: 1) Tricampa; 2) an undescribed species

of Litocampa; 3) "an undescribed genus from southeastern New Mexico.

Ferguson (1990) further identified the undescribed genus from New Mexico

as "Campodeid Genus A" in his key to the genera and subgenera of Campo-
deinae in the United States and noted its occurrence as a "Highly modified

cavernicole of Carlsbad Caverns and other caves of the Guadalupe Mountains

of southeastern New Mexico and southwestern, Texas". The occurrence of

epigean Diplura from New Mexico has remained lacking. A short collecting

trip to New Mexico in October 2000, resulted in the collection some 68 speci-

mens of Diplura representing two genera and two species previously known
only from southern Mexico. The genus Podocampa may also have been col-

lected but the single specimen cannot be definitely assigned to this genus at

this time.

Parallocampa Silvestn 1933

The genus Parallocampa Silvestri has not previously been known from

the United States. Thus the genus was not included in Ferguson's key to US
genera (1990). The genus is characterized by the following attributes: 1) dis-

tinct, flattened pretarsal bristles which are expanded apically; 2) the presence

of 5 + 5 macrochaetae on the mesonoftim and 4 + 4 macrochaetae on the

metanotum; 3) the presence of 7 + 7 macrochaetae on sternite I; 4) and the

presence of a dorsal macrochaetae on femur III.

1 Received February 27, 2002. Accepted April 12, 2002.

2 Research Associate, Academy ofNatural Sciences, Philadelphia.
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The three specimens collected in New Mexico show some variation in the

characters used by Silvestri to define the genus Parallocampa. The most evi-

dent difference is in the position of the macrochaetae on the mesonotum. In

the illustration (Fig. 111:3) given by Silvestri, the three lateral posterior setae

are distinctly separated from each other along the margin of the mesonotum,

whereas they are not separated in the New Mexico specimens. This difference

and other slight variations are noted but do not warrant placing the species

described below in a different genus at the present time.

Parallocampa arizoniensis Allen, NEW SPECIES

Description. Measurements. Length 2.6 mm (2.9-2.2), 3 specimens.

Thorax. Pronotum: 3 + 3 M (ma, la, lp). Mesonotum (Fig. 1): 5 + 5 M (ma, la, lpl-3). Metanotum

(Fig. 2): 4 + 4 M (ma, lp 1-3). Abdomem. Tergites I-VII (Figs. 4-6, 8) with 3 or more lateral poste-

rior marginal setae; tergite VIII (Fig. 9) with 4 + 4 lateral posterior marginal setae. Stemite I (Fig. 3)

with 7 + 7 macrochaetae. Legs. Lateral pretarsal bristles flattened and pubescent.

Type locality. New Mexico. Catron Co.: 23 miles south of intersection Hwys. 32 and 60 on

Hwy. 32, under a rock.

Distribution. New Mexico. Catron Co.; Quemando Lake; Gallo Mts.; under rocks (2 paratypes):

Catron Co.: 23 miles south of intersection of Hwys. 32 and 60 on Hwy. 32, under a rock (1 holo-

type).

Type deposition. Academy of Natural Sciences, Philadelphia.

Etymology. Named for the geographical area in which the species was

first found.

Discussion. P. arizoniensis appears to be similar to P. azteca Silvestri but

can be readily distinguished from that species by the posterior lateral macro-

chaetae on abdominal tergites I and II and the closely set lateral posterior

macrochaetae on the mesonotum.

Campodea (s. str.) anacua Wygodzinsky 1944

The genus Campodea has not previously been reported from New Mexico

although three Campodea species are currently known from southern Ari-

zona: C. montis Gardner; C. rossi Bareth & Conde; C simulans Bareth &
Conde. Over 60 specimens of Campodea (s. str.) anacua Wygodzinsky were

collected from two different localities. The species reported here was previ-

ously known only from Canon de las Anacuas, Nuevo Leon, Mexico. The

new records represent a range extension of 400 to 500 miles north westward.

The species is characterized by a combination of the following attributes: 1)

absence of middle anterior macrochaetae on the abdominal tergites (Fig. 10-

11); 2) the presence of a lateral anterior and lateral posterior macrochaetae on

abdominal tergites VI and VII (Fig. 11); 3) and the presence of glandular

setae along the posterior margin of sternite I in the males (Fig. 12).

New Mexico. Grant Co.; 12 miles north of Silver City on Hy 15; under

rocks (50 specimens): Torrance Co.; Tajique Camp Ground, under rocks (14

specimens).
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Figures 1 -7. Parallocampa azteca Silv. Fig. 1 , Mesonotum; Fig. 2, Metanotum; Fig. 3, Sternite 1

;

Fig. 4, Tergite I; Fig. 5 , Tergite II; Fig. 6, Tergite IV; Fig. 7, Tarsi and pretarsal appendages.
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Figures 8 - 9, Parallocampa azteca Silv., Fig. 8, Tergite VII; Fig. 9, Tergite VIII. Figures 10-12,

Campodea (s. str.) anacua Wygod. Fig. 10 , tergite V; Fig. 1 1; tergite VI; Fig. 12, sternite I, male.

Podocampa ??

A single specimen was collected in Catron Co., 7.0 miles south-southeast

of Apache Creek and may represent a species belonging to the genus

Podocampa. The genus Podocampa is known to occur in Big Bend National

Park and from two other localities in west Texas (Allen, 1994). An accurate

identification will have to await the collection of additional material.



322 ENTOMOLOGICAL NEWS

Figure 13. Map of the contiguous United States and the approximate localities from which species in

the genus Campodea (s. str.) have been collected.
,

. .
, . , |

CONCLUSIONS 1

Figure 13 shows the 48 contiguous states and the localities from which

the 23 species (including C. anacua) belonging to the nominate genus

Campodea have been collected. It is obvious that a great deal ofwork remains

to be done before we have an accurate image concerning the distribution of

this genus. The discovery of the genus Paratlocampa in New Mexico indi-

cates that additional collecting is certainly warranted and will result in the

addition of new and valuable distribution records.
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ESTABLISHMENT OF UROPHORA QUADRIFASCIATA
(DIPTERA: TEPHRITIDAE), AN INTRODUCED

SEEDHEAD GALL FLY OF KNAPWEED,
IN EASTERN CANADA 1

Terry A. Wheeler, Hirondelle Varady-Szabo^

ABSTRACT: The introduced Palearctic secdhead gall fly Urophora quadrifasciata is recorded

from several localities in Ontario and Quebec. The eastern Canadian records apparently represent

the northern expansion ofpopulations from the central and eastern United States. The absence of the

usual eastern North American host plant., Centaurea maculosa, at some of the Quebec collecting

sites suggests that this tephritid can use other species of Centaurea as hosts in those areas.

Urophora quadrifasciata (Meigen) is a Palearctic tephritid fly that was

introduced to western North America in 1972 as a biological control agent of

diffuse knapweed (Centaurea diffusa Lam.) (Asteraceae) in rangeland (Julien

1982). The larvae of U. quadrifasciata also feed on spotted knapweed

(C. maculosa Lam.) in western and eastern North America (Wheeler and

Stoops 1996, Lang et al. 2000). Because of the major economic impact of

C. diffusa in the west, post-release establishment and range expansion of

U. quadrifasciata have been more closely monitored than in eastern North

America, where Centaurea spp. are considered less invasive weeds.

Releases of U. quadrifasciata in western North America were successful

and the species is well established as far east as Alberta, Wyoming, and Colo-

rado (Lang et al. 1997, 2000). Releases were also made in Quebec in 1979

(Julien 1982) and Maryland and New York in 1983 (Hoebeke 1993, Wheeler

1995). Since the early 1990s U. quadrifasciata has become established in the

eastern and central United States, with published records from 13 states (Con-

necticut, Maryland, Massachusetts, Michigan, Minnesota, New Hampshire,

New Jersey, New York, Pennsylvania, Rhode Island, Vermont, Virginia, West

Virginia) (Hoebeke 1993, Wheeler 1995, Wheeler and Stoops 1996). In Que-

bec, U. quadrifasciata was recovered and reared from C. maculosa at the

release site in 1982 (A.K. Watson, pers. comm.), but there has since been

little monitoring of its establishment and distribution in eastern Canada. Since

1997, we have identified increasing numbers of specimens off/, quadrifasciata

from many localities in Ontario and Quebec. The purpose of this paper is to

document the establishment, range expansion, and apparent host-transfer of

this species in eastern Canada.

MATERIAL AND METHODS
Specimens are deposited in the University of Guelph Insect Collection,

Guelph, Ontario (DEBU) (Marshall 2001) and the Lyman Entomological

1 Received February 1 9, 2002, Accepted April 22, 2002.

2 Department ofNatural Resource Sciences, McGill University, Macdonald Campus, Ste-Anne-de-

Bellevue, QC, H9X 3V9, Canada.
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Museum, McGill University, Ste-Anne-de-Bellevue, Quebec (LEM). Flies were

identified using White and Korneyev (1989). In the list of material examined,

collectors are abbreviated as follows: KVS - H. Varady-Szabo; SAM - S.A.

Marshall.

RESULTS
More than 175 specimens of U. quadhfasciata have been collected in

Ontario and Quebec since 1997. Most of these were collected in 2000 and

2001; only seven specimens were collected in both provinces in 1997-1999.

No specimens of U. quadrifasciata were collected in the course of Diptera

surveys in appropriate habitats in southwestern Quebec between 1995-1997.

Material examined: CANADA: Ontario: Nottawasaga Bay, 1.2km W Camperdown
(44°32'N, 80°24'W), sweep beach and shoreline marsh, 01.vii.2001, S.E. Brooks and C. Chenard
(49Cf , 579 , LEM); Bruce Peninsula Nat. Park, Dorcas Bay, Singing Sands (45°1 l'N, 81°35'W)

sweep beach vegetation 02.vii.2001, S.E. Brooks (1Q, LEM); 3km N Miller Lake (45°07.6'N,

81°26.2'W), sweep shrubland alvar, 18.vii.2000, V. Crecco and T. Wheeler (ICf, 1Q , LEM);
Bruce Co., Dunks Bay (45°14'59"N, 81°38'27"W), 4-6.vii.2000, SAM (1 specimen, DEBU);
Dunks Bay (45°14

,

59"N, 81°38'27"W), 20.viii.2000, SAM (1 specimen, DEBU); Dunks Bay
(45°14'59"N, 81 38'27"W), shoreline, 20.vii-l.ix.1999, SAM (1 specimen, DEBU); Cabot Head

(45
C
15'00"N, 81°17'00"W), 27.viii.1998, SAM (1 specimen, DEBU); Tobermory (45°15'00"N,

8r40'00"W), long grass, 21. vi. 1998, D. Vaccari (1 specimen, DEBU); Tobermory, Sunset Point,

SAM (3 specimens, DEBU); Dorcas Bay Dunes, dune, 4-19.viii.1997, SAM (1 specimen, DEBU);
Quebec: Ste-Anne-de-Bellevue, Stoneycroft (45°25.8'N, 73°56.4'W), sweep S end of pond,

28. v. 1998, J. Savage (2Cf, LEM); Ste-Anne-de-Bellevue, Stoneycroft Pond (45°25.8'N,

73°56.4'W), sweep grass, 20.vi.2000, HVS (19, LEM); Lac St Francois Nat. Wildlife Area,

Ruisseau Therrien (45°00 .3 9'N, 74°30.99'W), sweep Carex meadow, 19.vi.1999, F. Beaulieu

(1 9 , LEM); Forillon Nat. Park, Cap des Rosiers (48°50'N, 64 C 12'W), sweep grasses, 06.viii.2000,

HVS (lOCf, 29, LEM); Forillon Nat. Park, Grande-Grave (48°46'N, 64°12'W), sweep forest

path, 16.viii.2001, HVS (ICf, 29, LEM); Forillon Nat. Park, Anse Saint-Georges (48°46'N,

64°12'W), sweep roadside, 16.viii.2001, HVS (4Cf, 39, LEM); Forillon Nat. Park, Sentier Le

Castor, sweep forest edge, 16.viii.2001, HVS (23Cf , 129 , LEM).

DISCUSSION
The Ontario specimens represent the first published record of U. quadri-

fasciata from the province, and Forillon National Park on the Gaspe Penin-

sula is a major northeastern range extension of^this species. The Quebec re-

leases of U. quadrifasciata in 1979 were at Athelstan (45°02'09"N,
74°10'39"W) in southwestern Quebec (A.K. Watson, pers. comm.). We are

not aware of additional releases in eastern Quebec or Ontario, so it is likely

that the presence of U. quadrifasciata there is due to dispersal of established

populations by active flight or by human-mediated dispersal of infested seed

heads of Centaurea spp. If the distribution of U. quadrifasciata in eastern

Canada was the result of expansion of the Athelstan population, specimens

should have been collected between 1982 and 1998 in southwestern Quebec;
this was not the case, so it appears that the eastern Quebec and Ontario popu-

lations have been recently derived from populations in the eastern and central

United States that have been expanding their range northward during the

1990s (Hoebeke 1993, Wheeler 1995, Wheeler and Stoops 1996).
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Urophora quadrifasciata was the most abundant species of acalyptrate

Diptera observed at the Camperdown site; the 106 specimens collected repre-

sented a small fraction of those observed. Similarly, U. quadrifasciata was

one of the dominant acalyptrate species observed at the Sentier Le Castor site

in Forillon National Park. Although no efforts were made to rear specimens

from Centaurea at those sites, the abundance of adult flies in late summer

suggests that larvae may have an impact on populations of Centaurea at the

sites.

There are no records of Centaurea maculosa in Forillon National Park;

the most abundant knapweed species in the park is C. nigra L., with some

records of C. montana L. (S. Brodeur, pers. comm.). Thus, in eastern Quebec

it appears that U. quadrifasciata is using a host species other than C. maculosa.

Urophora quadrifasciata has been reared from C. nigra in Europe (White

and Korneyev 1989) but not in North America; there are also records of

U. quadrifasciata from C dubia Suter and C. jacea L. in the eastern United

States (Hoebeke 1993, Ruhren 2000), suggesting that it can exploit multiple

species of non-target host plants. Further monitoring and rearing from poten-

tial host plants are needed to establish the distribution of U. quadrifasciata in

eastern Canada, the species of host plants attacked, and the impact on local

populations of Centaurea species.
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FIRST RECORDS OF SCHISTOCERCA CAMERATA
(ORTHOPTERA: ACRIDIDAE)

IN THE UNITED STATES 1

2 3John A. Stidham , Thomas A. StidhamJ

ABSTRACT: Schistocerca camerata, a species known previously only from Mexico and Nicara-

gua, is recorded in the United States for the first time. The presence of this species in southern-most

Texas is confirmed by 5 specimens in museum collections and many individuals identified in the

field by the authors. Schistocerca camerata may be bivoltine, and it inhabits a variety of habitats

from forest understory to more open environs.

Schistocerca camerata Scudder was originally described from Sinaloa,

Mexico (Scudder 1 899) and has a known distribution through most of Mexico

and extending into Nicaragua (Dirsh 1974). It is a medium-sized species with

light brown coloration, a deep narrow notch in the male subgenital plate, a

low, arcuate (in lateral view), finely pitted pronotum, and overlapping anal

areas of the tegmina forming a dorsally flattened, triangular area behind the

pronotum. The male subgenital plate is uniquely carinate along its border

with a triangular apex.

Four specimens collected by the authors and one previously unpublished

museum specimen record for the first time the presence of S. camerata in

southern-most Texas (Hidalgo and Cameron Counties) at approximately the

same latitude as northern records of this species from western Mexico (Dirsh

1974).

Schistocerca camerata has been found in the United States in Brownsville,

at the Sabal Palm Grove Audobon Preserve, and at Bentsen-Rio Grande State

Park near Mission. One United States specimen in the University of Michi-

gan Museum of Zoology (UMMZ) is from Brownsville, Cameron County,

Texas collected I/?/?. The four specimens collected by the authors are depos-

ited in the Academy of Natural Sciences, Philadelphia, Pennsylvania (ANSP),

the entomology collection at Texas A&M University, College Station, Texas

(TAMU), and the author's (JAS) collection (which eventually will be depos-

ited at TAMU). These specimens include: one female, Brownsville, Cameron
County, Texas, VIII/20/1993 (JAS); one male, Sabal Palm Grove Audobon
Preserve, Brownsville, Cameron County, Texas, XI/1 1/1994 (ANSP); one

female, Sabal Palm Grove Audobon Preserve, Cameron County, Texas, IV/7/

1995 (JAS), and one male from Bentsen-Rio Grande State Park, Hidalgo

County, Texas, VII/19/1992 (TAMU).

* Received December 22, 200 1 . Accepted March 1 7, 2002.

2 301 Pebblecreek Dr., Garland, TX 75040.

3 Department of Integrative Biology, Museum of Paleontology, and Museum of Vertebrate Zoology

University of California, Berkeley, CA 94720.
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The authors have obseived many additional individuals that were caught,

identified, and released. Those specimens were not collected because the

localities where they occur are in small preserves in areas undergoing rapid

habitat loss. Therefore, the authors did not want to reduce and possibly elimi-

nate the local populations. These observational records are from the Sabal

Palm Grove Audobon Preserve, Brownsville, Cameron County, Texas (XI/1 1/

1995 adults, XI/12/1995 adults, X/15/1994 immatures and adults, VIII/21/

1993 one female, IX/25/1993 adults, IX/19/1992 fifth instar nymph, and VIII/

19/1992 adults), and Bentsen-Rio Grande State Park, Hidalgo County, Texas

(VII/19/1992 adults).

The area in southern Texas where S. camerata occurs is a subtropical

region of the Rio Grande River Valley on the Gulf Coast Plain at approxi-

mately sea level. The local habitats where S. camerata occurs in Texas vary

from thick, dense, scrubby undei story at the Sabal Palm Grove to more open

habitats (not always forest understory) at Bentsen-Rio Grande State Park.

Dirsh (1974) reported the temporal distribution ofS. camerata from March

to December. The UMMZ specimen extends the known temporal range of S.

camerata into January. The presence of immatures in the fall (September and

October) and adults in the fall (October), spring (April), and summer (Julv

and August) suggests that Sckistocerca camerata may be bivoltine with one

generation starting in the fall and the other possibly starting in the late spring.

The presence of S. camerata in southern-most Texas emphasizes the im-

portance of the lower Rio Grande Valley in sustaining U.S. populations of

species otherwise only found further sou'h. With rapid habitat loss in this

area, habitat preservation is needed now more than ever in order to preserve

these local U.S. populations and species as land is lost to new strip malls,

homes, and expanded roads and bridges to accommodate increased interna-

tional traffic and trade.
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A NEW SPECIES OF PERICLISTA
(HYMENOPTERA: TENTHREDINIDAE)

ASSOCIATED WITH NOTHOFAGUS (FAGACEAE)
IN ARGENTINA AND CHILE 1

David R. Smith, Graciela Dapoto , Humberto Giganti3

ABSTRACT: Periclista dapotoae, Smith, n. sp., is described from Argentina and Chile and sepa-

rated from the described species ofPericlista from South America. It was reared from Nothofagns

antarctica (Fagaceae). Periclista leucoma is a new combination.

RESUMEN: Se describe Periclista dapotoae, Smith, n. sp., de Argentina y Chile y se separa de

especies de Periclista descriptas de Sud America. Fue criada sobre Nothofagiis antarctica (Fagaceae).

Periclista leucoma es una nueva combinacion.

The purpose of this paper is to provide a name for a sawfly found damag-

ing Nothofagus antarctica (Forst. F.) Oest (Fagaceae) in Argentina. A reared

adult sent to the senior author by G. Dapoto and H. Giganti belonged to an

undescribed species of South American Periclista Konow, a bipolar genus of

Blennocampinae (Tenthredinidae). This specimen and others on hand from

Argentina and adjacent Chile are used to describe this new species. We also

report the first food plant record for a South American Periclista.

Periclista is a Holarctic genus with 19 species in North America (Smith

1979) and is distributed coast to coast from southern Canada south to Costa

Rica. About another 15 species occur in Eurasia from Europe to Japan. Known
food plants for the Holarctic species are Quercus spp. and Hicoria spp. Nine

species, five of which are undescribed, also occur in central and southern

Chile and Argentina. The genus is not known between Costa Rica and central

Chile and Argentina.

Periclista dapotoae Smith, NEW SPECIES
(Fig. 1)

Female.— Length, 6.5-8.0 mm. Antenna and head black; labrum and palpi whitish; apex of

mandible reddish brown. Thorax black with posterior halfofpronotum, tegula, parapteron, stripe on

posterior margin ofmesepisternum, stripe on posterior margin ofmesepimeron, posterior margin of

metapleuron, and small spot at center of metapleuron white. Abdomen yellow orange with basal

plates and sheath black and with various amounts of black pn terga; ventral portion of sheath some-

times whitish. Legs yellow orange with tarsi and hind tibia blackish, and base of coxae and line on

outer margin of hind coxa black. Wings uniformly, lightly infuscated; veins black, stigma more

brownish. Lancet (Fig. 1 ) with about 16 serrulae, each serrula asymmetrical, directed anteriorly,

with one anterior and 3-4 very fine posterior subbasal teeth. ,

Male.— Unknown.

1 Received April 6, 2002. Accepted May 25, 2002.

2 Systematic Entomology Laboratory, PSI, Agricultural Research Service, U.S. Department of

Agriculture, c/o National Museum of Natural History, Smithsonian Institution, Washington, DC
20560-0168.

3 Departamento de Biologia Aplicada, Universidad Nacional del Comahue, C.C. 85 - C.R 8303,

Cinco Saltos (R. N.) Argentina.
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Figs. 1-4. Female lancets. \,Periclista dapotoae. 2, P. antarctica. 3, P. lorata. 4, P. limbata.

Holotype.— 9 . "Prov. Malleco, Cord. Las Raices, Lonquimay, 1 500- 1 800 mis., 25, 28 Die.

1 967, E. Pena" At the National Museum of Natural History, Smithsonian Institution, Washington,

DC(USNM)
Paratypes.— ARGENTINA: Moquehue-Dpto Alumine-Prov. del Neuquen, 1985, G. Dapoto

and H. Giganti, larva on Nothofagus antarctica (1 9 )'. Bariloche, Rio Negro, Agr., Nov. 1926, R.

and E. Shannon (5 9 ); Chubut, Patagonia (19)- CHILE: Same data as holotype (6 9 ); Refugio,

Shangrila, 1400 rn, Cord. Chilian, 18, 19 Marzo 71, L.E. Pena(l 9 ); Galletue, Malleco, 1200 m,
Dec. 20, 1959, L.E. Pena (6 9 ); Prov. Malleco, Cord. Las Raices, Lonquimay, 1500 mts, 29 Die.

1967, L.E. Pena (1 9); Pichinahueal, Cord. Nahuelbuta, Jan 28-31, 1959, L.E. Pena (2 9),
same, Jan 10-20, 1959(2 9), same, Dec. 23-31, 1958(3 9); La Fusta, Malleco, 800 m, Dec. 9,

1959(3 9); Sierra de Nahuelbuta, W. of Angol, 1200 m, 1-2-51, Ross and Michelbacher (1 9),
same 1-3-51 (2 9); Lago Gualletue [Galletue on some labels], Cord. Lonquimay, 10/12-XII-

1963, L. Pefia(4 9), same 19/31-1-1962(3 9); Sierra Nevada, Cord. Lonquimay, 1/5-1-1962(3

9 ); Sierra Nevada, Cord. Lonquimay, 1 3/1 6-XII- 1963, L. Pena (2 9 ); Nahuelbuta, Angol, 1 -II-
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1979, Pena (2 9)- Specimens deposited at Universidad Nacional del Comahue, Rio Negro,

Argentina; Universidad de Chile, Santiago; California Academy of Sciences, San Francisco;

Illinois Natural History Survey, Champaign; Pagliano collection, Italy; and USNM.
Food plant.— Nothofagus antarctica (Forst. F.) Oerst. (Fagaceae).

Etymology. — Named for Ing. Agr. Graciela Dapoto, Universidad Na-

cional del Comahue, Rio Negro, Argentina, who, together with H. Giganti,

reared the species and provided the first host association for South American

Periclista.

Remarks. — All specimens previously separated as this species by DRS
are included in the type series, and a holotype is chosen from a series from the

same locality in Chile. Malleco Province in Chile is adjacent to the area in

Argentina where the specimen was reared, and the reared specimen is identi-

cal to these from Chile and those from other localities in Argentina and Chile.

Although DRS is aware of nine species of Periclista in Argentina and

Chile, only four have been described, P. limbata (Enderlein 1920), P. lorata

Konow 1899, P. leucoma (Spinola 1851) (n. comb.), and P. antarctica (Mal-

aise 1944). Coloration is not a useful character, and that of P. dapotoae is

identical to that of P. limbata and P. antarctica. These three species differ

from P. lorata by having a white stripe on the posterior margin of the

mesepisternum; the mesepisternum of P. lorata is entirely black.

For reliable characterization of the South American species, the female

ovipositor must be examined. The lancet of P. lorata has flat serrula (Fig. 3),

that of P. limbata has large, lobelike, symmetrical serrulae (Fig. 4), and that

of P. antarctica has serrulae similar to P. dapotoae, but they are lower, more
rounded, have more distinct subbasal teeth, and are closer together (Fig. 2). I

have examined types of all species except P. leucoma which has not been

located and cannot be characterized, other than it belongs in Periclista ac-

cording to the description. Because species discrimination is based on the

ovipositor, P. leucoma cannot be identified without seeing the type.

A number of males of Periclista from Argentina and Chile have been

examined, but they have not been associated with females and thus cannot be

identified.

Based on one larva examined by DRS and according to observations by G.

Dapoto and H. Giganti where this species was reared in Neuquen, the larvae

have bifurcated spines. Some larvae have the spines black at the base and

other have only the tips black, the latter being the form associated with P.

dapotoae. Based on differences in color, three larval morphofypes have been

observed on Nothofagus, thus indicating the presence of more than one spe-

cies in the area. All three can be found on the same host, and they have been

observed on Nothofagus antarctica and two on N. pumilio (Poepp. et Entl.)

Krasser. The presence of bifurcate spines on the body is similar to the larvae

of the Holarctic species and helps substantiate the congeneric placement of

the Holarctic and South American species.

Habitat. — The reared specimen comes from the area called Moquehue
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in Neuquen, Argentina, in the Andes. The altitude of the Lago Moquehue is

1,130 m. The forests are primarily Nothofagus antarctica, N. pumilio, N.

dombeyi (Mirb.) Oerst (Fagaceae) and Araucaria araucana (Mol.) C. Koch
(Araucariaceae). The collecting season is October to May.
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THE TENNESSEE TYPE LOCALITY OF
ALLOCAPNIA PERPLEXA AND A NEW KENTUCKY
LOCATION FORALLOCAPNIA CUNNINGHAMI

(PLECOPTERAiCAPNIIDAE) 1

R.F. Kirchner2 '5
, B.C. Kondratieff3 , R.E. Zuellig

4

ABSTRACT: The type locality stream of the winter stonefly Allocapnia perplexa is putatively

identified in Sumner and Trousdale counties, Tennessee. Additionally, a new Kentucky locality for

A. cunninghami is noted. Detailed collection records for the above species and ,4. brooksi are given.

All three species are considered imperiled throughout their range.

In 1999, Kondratieff and Kirchner attempted to recollect the adults of

three rare winter stoneflies of the genus Allocapnia {A. brooksi Ross 1964,

A. cunninghami Ross and Ricker 1971, and A. perplexa Ross and Ricker

1971) from their type localities in Tennessee. These species were only known

from the original type series, and were last collected over 30 years ago

(Kondratieff and Kirchner 1999). Adults of A. brooksi and A. cunninghami

were collected in 1999, but not A. perplexa. In early March 2001, we
attempted to recollect A. perplexa again, and were successful in collecting 10

Cf and 4 9 fr°m tne East Fork of Bledsoe Creek watershed (Sumner and

Trousdale counties).

Ross and Ricker ( 1 97 1 ) described A. perplexa from 4 O" and 1 9 » and the

type locality indicated was: "Tennessee, Trousdale County, 5 miles south of

Bransford, at murky stream". After collecting at many sites south of Bransford,

we collected A. perplexa only from East Fork and a small branch to East Fork

(Fig.l). We think that East Fork of Bledsoe Creek is the type stream, and the

type locality was probably at the US-23 1 bridge (N36°27'2.28" W86°16' 1 .81")

in Trousdale County. East Fork is a small watershed located in the Outer Nash-

ville Basin of the Interior Plateau of Tennessee with approximately 20.72 km 2

in Sumner County and 5.18 km2
in Trousdale County. The region includes

most all of the outer areas with generally non-cherty Ordovician limestone

bedrock. The higher hills and knobs are capped by cherty Mississippian-age

formations, and some Devonian-age Chattanooga shale, and remnants of the

Highland Rim Physiographic Province. Deciduous forest, pasture and crop-

land are the major land covers. East Fork is a low to moderate gradient stream

with limestone bedrock (Fig.l) with interspersed rubble substrate.

1 Received April 5, 2002. Accepted May 25, 2002.

2 US Army Corps of Engineers, Huntington District, Water Quality Section, P.O.Box 9, Apple Grove,

WV 25502.

3 Colorado State University, Department of Bioagricultural Sciences and Pest Management, Fort

Collins, CO 80523.

4 Colorado State University, Department of Fishery and Wildlife Biology, Fort Collins, CO 80523.

5 The views of the author do not purport to reflect the position of the Department of the Army or the

Department of Defense.
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Figure 1 . Photographs of (A) the East Fork of Bledsoe Creek looking upstream from the Chipman
Road Bridge at Chipman, N36°26'54" W 86°16'37", and (B) an unnamed tributary to the East

Fork of Bledsoe Creek looking downstream from the Homer Scott Road Bridge southeast ofChipman,

N36 l)26'17" W86°16'14" (TN: Sumner Co. 1/2-111-2001 ).
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10.8 kV 100Mm

Figure 2-3 . AUocapnia perplexa. Scanning electron photomicrograph of 2, Male terminalia, dorsal,

1 57X. 3, Male terminalia, lateral, 1 63X.

Ross and Ricker remarked that "The pecuiiar, incised eighth tergite and

massive epiproct differentiate this species immediately from all other described

forms," and "the short, large apical segment of the upper limb of the epiproct

is suggestive of the rickeri group." Figures 2 and 3 illustrate the distinctive

form of the male terminalia. Associate species of AUocapnia, collected with

A. perplexa, were A. recta (Claassen), A. rickeri Frison and A. tennessa Ross
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and Ricker.

Ross and Ricker (1971) described A. cunninghami from specimens col-

lected from Tennessee and Kentucky. The only Kentucky paratype recorded

was from "Cumberland Co., Bow, Cash Creek, December 30, 1964, H.H.

Ross and R.T. Allen, 1 male." In March 2001, we collected a male at the KY-
80 / Jack Sparks Road bridge 1 .8 miles east Gascon. Allocapnia cunninghami

has been taken only in spring fed streams. This specimen probably came from

Butler Branch of the East Fork Little Barren River at this location.

All specimens of A. brooksi, including those previously mentioned by

Kondratieff and Kirchner (1999) are listed below to indicate the known dis-

tribution of these rare winter stoneflies. It should be noted that all the areas in

Tennessee where the above species have been collected are highly impacted

by past and current agricultural practices and other disturbances. These spe-

cies are, no doubt, imperiled throughout their ranges, and it is strongly sug-

gested that potential listing should be considered.

SPECIMENS EXAMINED
Allocapnia brooksi: TN: Sevier Co., Gists Creek of Little Pigeon River, US-441 bridges 1.5

miles west of Sevierville, N35°5 1 '42" W83°37'08", 25-11- 1 999, B.C. Kondratieff, R.F. Kirchner,

2Cf 3 Q; Sullivan Co., Blair Gap Branch of Walker Fork Horse Creek, Beech Creek road bridge

at Blair Gap, N36°27'01" W82°40'45", 25-11-1999, B.C. Kondratieff, R.F. Kirchner, 1
Q"

; same

location but 25-11-2001, B.C. Kondratieff, R.F. Kirchner, R.E. Zuellig, 3 Cf ; Sullivan Co., Horse

Creek, TN-93 bridge N of Fall Branch, N36°26' 14.1" W82°37'31.5, 25-11-1999, B.C. Kondratieff,

R.F. Kirchner, 3 O" 1 9 . Allocapnia cunninghami: KY: Metcalfe Co., KY-80 / Jack Sparks Road

bridge east of Gascon, N37°00'51" W 85°32'29", 2-III-2001, B.C. Kondratieff, R.F. Kirchner,

R.E. Zuellig, 1 Cf; TN: Sumner Co., Little Trammel Creek, old US-31E bridge 1 mile south of

Turners Station, N36°35'46" W86°16'09", 22-11-1999, B.C. Kondratieff, R.F. Kirchner, 1 Cf;

Sumner Co., small branch to Little Trammel Creek, old US-31E bridge south of Sugar Grove,

N36°37'2 1" W86°16'03", 22-11-1999, B.C. Kondratieff, R.F. Kirchner, 4 Cf . Allocapnia perplexa:

TN: Sumner Co., small branch to East Fork of Bledsoe Creek, Homer Scott road southeast of

Chipman, N36°26' 17" W86°16' 14", 1-III-2001, B.C. Kondratieff, R.F. Kirchner, R.E. Zuellig, 1

Cf ; Sumner Co., East Fork of Bledsoe Creek, Chipman road bridge at Chipman, N36"26'54" W
86°16'37", 1/2-III-2001, B.C. Kondratieff, R.F. Kirchner, R.E. Zuellig, 9 Cf 4 9 .
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THE STONEFLY GENUS MEGALEUCTRA
(PLECOPTERA: LEUCTRIDAE) NEW TO EAST
PALEARCTIC REGION, WITH DESCRIPTION OF

MEGALEUCTRA SAEBATNKW SPECIES 1

S.A.Ham, Y.J. Bae2

ABSTRACT: The stonefly genus Megaleuctra (Plecoptera: Leuctridae), previously known in North

America and from the Baltic Amber, is discovered from the East Palearctic region. Description of a

new species, Megaleuctra saebat n. sp., and discussion on the distribution are provided.

The leuctrid (Leuctridae) stonefly genus Megaleuctra Neave is rare but

relatively well known because of their relatively large body size (about 15mm
in both adults and nymphs) among the members of the family. The adult of

the genus can be easily distinguished by the possession of six anal veins in the

hindwings. Other adult characteristics such as complicated male terminalia,

which contain projections and titillators on the ninth tergite, and elongated

female subgenital plate may also distinguish this genus from other genera of

the family. The nymphal body of the genus is short and robust and resembles

the nemourid-like body plan in general, but it can be distinguished by the

hind wingpads being parallel to the body axis. The nymphs are generally

found in headwater streams and seepage areas but they often survive in wet

habitats of stream sides with damp stones and plentiful detritus (Stewart and

Stark, 1988).

According to available distributional data of the genus (lilies, 1967;

Baumann, 1973; Baumann et al., 1977; Stewart and Stark, 1988), all the

extant species of the genus are in the Nearctic (Fig. 1). Four species,

Megaleuctra stigmata (Banks, 1900), M. complicata (Claassen, 1937),

M. kincaidi (Frison, 1942), and M. sierra (Fields, 1977), are known in west-

ern North America along the Rocky Mountains and other two species,

M. williamsae (Hanson, 1941) and M. flinti (Baumann, 1973), are known in

eastern North America along the Appalachian Mountains. In addition to these

extant species, a fossil species, M.jewetti (Lewis, 1969), is recorded from the

Latah formation of eastern Washington and northern Idaho in the

Miocene and the only representative of the genus in the Palearctic region is

the fossil species, M. neavei (Ricker, 1935), which is known from the Baltic

Amber in Prussia in the Lower Oligocene (Fig. 1).

From our recent investigations, we recognize a new species of the genus

from Korea, which represents the first known records of the genus to the East

Palearctic region. We herein describe the species with discussions on the dis-

tribution of the genus.

1 Received March 7, 2002. Accepted May 25, 2002.

2 Department of Biology, Seoul Women's University, Seoul 139-774, Korea.
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Figs. 2-10. Male adult ofMegaleuctra saebat n. sp.: 2. right forewing. 3.righthindwing. 4. dorsal

terminalia. 5. ventral terminalia. 6. lateral terminalia. 7. lateral supra-anal process. 8. dorsal subanal

lobe. 9. vental subanal lobe. 10. ventrobasal expansion on subanal lobe.

Megaleuctra saebat NEW SPECIES
(Figs. 2-14)

Male adult. Macropterous. Length of body 12mm; antennae 8mm; forewings 1 1mm; hindwings

9mm. General body color dark brown with blackish brown markings at coxa, junction between

femur and tibia, and apex of tarsus. Head dark brown and as wide as prothorax. Antennae brown and

as long as body. Pronotum wider than long. Wings hyaline, with dark patch in apicocostal area;

forewings Rs and M arising separately from R (Fig. 2); hindwings with 6 anal veins (Fig. 3). Abdo-

men entirely brown; abdominal segment I-VIII unmodified; tergite IX apically bifurcate and form-

ing paired projections toward tergite VIII (Fig. 4); subgenital plate large and covering base ofsubanal

probe, basally constricted, and with median vesicle (Figs. 5 and 6); segment X highly modified:

supra-anal process weakly sclerotized, trifurcate near base, and apically modified as in Fig. 7; subanal

lobe elongated, tightly running with supra-anal process, basally broad and trifurcate near base, mar-

ginally strongly sclerotized and medially hyaline and membranous (Figs. 8 and 9), and with

ventrobasal expansion (ventrobasal expansion weakly sclerotized, apically concave, and with apical

setae) (Figs. 9 and 1 0). Cerci 1 -segmented and relatively long.

Female adult. Macropterous. Length ofbody 1 3mm; antennae 10mm; forewings 11mm; hindwings

9mm. General morphology similar to male. Pronotum longer than wide. Abdominal tergite I-VIII

with large light brown round marking medially and with small paired dark brown spots anteromedially

(Fig. 11); tergite IX with light brown median stripe and with small paired dark brown spots

anteromedially (Fig. 11); tergite X with paired dark brown spots sublaterally (Figs. 11 and 12).

Abdominal sternite VIII subgenital plate greatly elongated above terminal abdomen (posterior

portion above tergite VIII ca. 2.8x length of anterior portion), attenuating, and rolled downward
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Fig. 11-14. Female adult ofA/ega/ei/c?/-asae6am. sp.: 1 1 . dorsal terminalia. 12. lateral terminalia.

13. ventral terminalia. 14. subgenital plate (dissected).

(Figs. 1 2-14); sternite rX forming apically setose elongated structure extending nearly to terminus

ofsubgenital plate (Figs. 11-13). Ovary oval; vagina wrinkled (Fig. 14). Cerci 1 -segmented, rela-

tively short and conical (Figs. 11-12).

Nymph. Unknown.

Diagnosis. The adult of M. saebat n. sp. can be easily distinguished from

other species of the genus by the structure of terminalia (Figs. 4-14). The

male adult of M. saebat is similar to that of M. kincaidi Frison in the struc-

ture of terminalia (Baumann et al., 1977), but differs by the following as-

pects: longer paired projections in tergite IX (Figs. 4 and 6), longer subanal

lobe (Figs. 8-10), and longer, more strongly sclerotized, and more compli-

cated supra-anal process (Figs. 4 and 7). The female adult of M. saebat has a

much longer subgenital plate (Figs. 11-13) than that of M. kincaidi. The fe-

male adult of M. saebat is also similar to M. stigmata (Banks) as it has an

elongated subgenital plate (Baumann et al., 1977), but it can be easily distin-

guished by the abdominal markings (Fig. 11) (A/, stigmata lacks abdominal

markings).

Material examined. Holotype: Male adult (in alcohol), Korea, Jeollabuk-do, Namwon, Jirisan

(Mt.) at Seseokpyeongjeon (alt. 1600m), 5-VI-1983, S. Uchida, deposited at Seoul Women's Uni-

versity (SWU). Paratypes: 1 male and 2 female adults, same data and deposition as holotype. Other

materials: 1 female adult, Korea, Chungcheongnam-do, Gongju, Gyeryongsan (Mt.) at Eunseonpokpo

(waterfall) (alt. 400m), 10-V-1998, S. A. Ham (SWU); 1 female adult, Korea, Gangwon-do, Wonju,

Chiaksan (Mt.) at Sangwonsa valley (alt. 800m), 25-V-2000, Y. H. Jin (SWU).

Etymology. The trivial name, saebat (noun), is a combination of old Ko-

rean words, sae (Eastern) and bat (Land), meaning "Land of East" that refers

to the East Palearctic distribution of the species.

Distribution. Korea.
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Habitat. Adults of M. saebat were collected from the headwater stream

sides in high mountain areas ranging 400m ~ 1600m in altitude. The streams

were steep and rapid and about 30cm to 2m wide; the substrate consists of

mainly cobbles and boulders and abundant fallen leaves. The streams were
completely to half-canopied by deciduous trees such as oaks and maples. The
adults occurred from mid-May to early June.

DISCUSSION
The genus Megaleuctra has been known as a Nearctic relict, since all of

the extant species and a fossil species were recorded from North America.

The fossil species, M. neavei, known from the Baltic amber in the Oligocene

(Ricker, 1935) was the only Palearctic representative of the genus. From our

finding of M. saebat from Korea, the distribution of the genus Megaleuctra
extends to the East Palearctic region.

Based on currently known distributional data of the genus (Fig. 1), it is

hypothesized that the ancestral megaleuctrids distributed throughout the Hol-

arctic continents at least up to the Lower Oligocene. The present disjunct

pattern in the species groups in western and eastern North America and North-

east Asia is probably due to their habitat and behavioral adaptation. Larvae of

the genus are limited to the headwater streams, seeps or springs of high moun-
tain areas (Baumann, 1973; Stewart and Stark, 1988) and adults of the genus

are poor dispersers as are other stonefly adults. This disjunct distributional

pattern in Holarctic continents is also known in many aquatic insect groups

such as Pteronarcyidae (Plecoptera) (Nelson, 1988), Potamanthidae (Ephemer-
optera) (Bae and McCafferty, 1991), and Neoephemeridae (Ephemeroptera)

(Bae and McCafferty, 1998).

Among the aquatic insects cohabited with M. sabat in Korean streams,

the wingless stonefly family Scopuridae, Scopura spp,, showed similar habi-

tat adaptation. All the members of the Scopuridae, that are geographically

limited to the Korean Peninsula and the Japanese Islands, are also limited to

the headwater streams (Uchida and Maruyama, 1987).

The extinction of M. neavei in Europe is most probably due to the glacial

events in the Cenozoic era whereas the North American species have possibly

survived along the north-south oriented mountain ranges that may have acted

as refugia (Cox and Moore, 1985). Despite long-time intensive taxonomic

studies of the Plecoptera in Japan (Kawai, 1985) and Russian Far East

(Zhiltzova and Zapekina-Dulkejt, 1986), the genus has not been found in

Northeast Asia except for our finding of M. saebat from Korea.

An examination of external morphology of M. saebat indicates a close

affinity between M. saebat and M. stigmata-group, the western Nearctic group,

based on shared similarities in male and female terminalia as well as in gen-

eral morphology (see Diagnosis above). This may indicate a possible connec-

tion between M. saebat and M. stigmata-group through Beringia during the
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ice age in the Cenozoic era. Further investigations of the distribution as well

as morphological and phylogenetic analyses may enhance the knowledge of

the evolution and biogeography of the genus.
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FIRST ADULT DESCRIPTION FOR EPHEMERELLA
HISPIDA (EPHEMEROPTERA: EPHEMERELLIDAE) 1

Luke M. Jacobus2 , W. P. McCafferty2 , S. Spichiger3

ABSTRACT: Reared material from Tennessee and South Carolina provide the bases for the first

adult description of Ephemerella hispida. Structural characters associated with the male genita-

lia, such as the number and placement of ventral spines on the penes, differentiate this species

from sympatric congeners.

Herein, we provide the first adult description for the southeastern Nearctic

species Ephemerella hispida Allen and Edmunds, based upon material reared

from South Carolina and Tennessee. Some materials examined in this study

were collected in conjunction with the All Taxa Biodiversity Inventory (ATBI)

project underway in the Great Smoky Mountains National Park (GSMNP)
(Kaiser 1999, Pedersen 1999). All material is deposited in the Purdue Univer-

sity Entomological Research Collection, West Lafayette, Indiana.

Ephemerella hispida Allen and Edmunds

Male adult.—Length: body 8.8-10.0 mm, forewings 9.5-11.0 mm, caudal filaments 11.0-12.5

mm. Head pale yellow-beige. Antennae with scape and pedicel pale; pedicel ringed with brown

at base; flagella light brown. Ocelli white with black base. Upper portion of dioptic compound

eyes pale beige, lower portion black; compound eyes nearly contiguous. Thorax pale yellow-

beige; prothorax with dorsal, median ridge. Wings hyaline, with milky tinge; costa and subcosta

light yellow; veins, intercalaries, and crossveins hyaline; stigmatic area lightly clouded in white.

Fore-, mid-, and hindlegs light yellow, paler dorsally and proximally; tibiae light brown apically.

Length of segments of forelegs, in millimeters: trochanter = 0.5, femur = 1.8, tibia = 2.9, tarsus

I = 0.1, tarsus II = 1.2, tarsus III = 1.4, tarsus IV = 1.1, tarsiis V = 0.4. Abdomen pale yellow;

middle segments translucent; segments 1 and 8-10 opaque, pale yellow-beige. Terga 1-8 with

faint brown, transverse stripe along posterior margin and single pair small, beige, sublateral

maculae; terga 8-10 unmarked. Pleural margins pale. Sterna pale, unmarked. Genitalia (Figs.

1,2) pale; penes with eight to twelve, ventrolateral, stout spines, and ten to twelve, dorsolateral,

stout spines, and no ventroapical spines; mesoapical lobe present on forceps segment 2; forceps

segment 3 ovoid; posterior margin of subgenital plate slightly convex. Medial filament and cerci

subequal in length, beige proximally, pale distally, with pale annulations at apex of proximal

segments and moderately covered with short, intrasegmental setae.

Adult diagnosis. The male adult of E. hispida may be best differentiated

from other eastern Nearctic Ephemerella species based upon the following

combination of structural characters associated with the genitalia (Figs. 1,2):

penes shaped as in figure 2, a mesoapical lobe on genital forceps segment 2, a

gently rounded posterior margin of the subgenital plate, and penes with 10-12

1 Received: February 2, 2002. Accepted: March 26, 2002.

2 Department of Entomology, Purdue University, West Lafayette, IN 47907- 1158.

3 Pennsylvania Department of Environmental Protection, Rachel Carson State Office Building, 400

Market St., 12th Floor, Harrisburg, PA 17105.
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Figure 1-2. Ephemerella hispida, male genitalia. 1 . Ventral view. 2. Penes, dorsal view.

dorsolateral spines, 8-12 ventrolateral spines, and no apical spines.

Biology. Larvae of this species are usually collected in association with

aquatic mosses, algae, and other vegetation in smali waterfalls and other high

gradient sections of streams. These habitats are commonly exploited by a

number of species in the genus Ephemerella Walsh (Edmunds et al. 1976).

The alate stages of E. hispida we examined were collected in May and June.

Material examined. Two rr.aie subimagoes, one female subimago, associated exuviae, eight

larvae, Tennessee, Sevier Co., Elkmont GSMNP, ca. 35°40'N 83°35'W (NAD27),16-V-2001,
C. D. & R. P. Randolph, L. M. Jacobus: two male adults and associated exuviae (one set genitalia

on slide, one set destroyed), South Carolina, Greenville Co., Watson Heritage Preserve, Matthews
Cr., 7-V-1997 and 4-VI- 1997. S. Spichiger.
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DESCRIPTION OF THE AQUATIC LARVA AND PUPA
OF PARALICHAS TRIVITTIS (COLEOPTERA:

PTILODACTYLIDAE),WITH NOTES ON ITS BIOLOGY 1

David H. Funk , Heidi Fenstermacher

ABSTRACT: The larva and pupa ofParalichas trivittis (Germar) (Ptilodactylidae: Cladotominae)

are described and illustrated from spring seeps in Pennsylvania, USA. Larvae can be distinguished

from all other known North American beetles by the presence of a highly modified 8th abdominal

segment that is tapered posteriorly to form a spiracular siphon. Larvae were found in organic muck
from woodland spring seeps and appeared to be detritivores. Densities of up to 1400 larvae per

square meter were observed. Pupation occurred near the larval habitat. Adults were found from June

6 to July 1 1 . Notes on mating behavior, oviposition, egg development and faunal associations are

provided.

While studying aquatic fauna in woodland spring seeps in southeastern

Pennsylvania (Fenstermacher 2002), we found distinctive beetle larvae that

were unidentifiable using existing taxonomic keys (e.g., Lawrence 1 99 1 , White
and Brigham 1996). Laboratory rearings established that the larva was that

of Paralichas (=Odontonyx) trivittis (Germar). In this paper we describe and

illustrate the larva and pupa, as well as provide notes on their biology

The family Ptilodactylidae occurs worldwide and contains about 40 gen-

era and 450 species (Lawrence 1991). Fifteen species from 6 genera occur in

the Nearctic. Of those, larvae of Anchytarsus (1 sp.) and Anchycteis (1 sp.)

are known to be aquatic, Araeopidius (1 sp.) are semi-aquatic and Ptilodactyla

(9 spp.) are terrestrial. Larvae of Lachnodactyla (2 spp.) and Paralichas (1

sp.) are unknown.

Paralichas trivittis (Germar)

Germar (1824) described the adult as Dasytes trivittis. Guerin-Meneville

( 1 843) erected Odontonyx and later (Guerin-Meneville 1 849) transferred Atopa

ornata Melsheimer (1845) to it. Lacordaire (1857) synonymized O. ornata

and D. trivittis. Stribling (1986) included Odontonyx in Paralichas White

(1859). Lawrence and Newton (1995) formalized this synonymy. Stribling

(1986) listed 10 valid Paralichas species (7 Asian, one from Madagascar, one

with locality unknown and one [trivittis] from eastern North America) and

two undescribed Neotropical species.

Adult Paralichas can be distinguished from all other ptilodactylids by the

presence of pectinate ungues. Guerin-Meneville (1849) provided figures of

the adult, including a color habitus. We illustrate the adult male in Figure 9.

1 Received March 15, 2002. Accepted June 1 8, 2002.
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Larva
(Figures 1-5, 10)

Length from 1 .2 mm (first instar) to 25 mm. Body elongate, subcylindrical; heavily sclerotized

and pigmented; color mostly reddish brown, cuticle between dorsal sclerites paler, with one median

and two pairs of lateral dark maculae that, taken together, give the appearance of 5 broken, longitu-

dinal stripes extending from behind the head to the base of the 8th abdominal segment; surfaces

mostly microscopically tuberculate; vestiture mostly feather-like setae (Fig. 1 0) which appear as

scales under lower magnification, with some simpler setae.

Head: Prognathous, depressed, subquadrate; about as long as wide, with sides roughly paral-

lel. Posterior edge of head capsule emarginate. Epicranial stem absent; frontal arms U-shaped. Stem-

mata present in a single cluster. Antennae short, three-segmented, length about 0.38 times head

width; sensorium about as long as segment 3. Frontoclypeal suture indistinct. Labrum transverse,

completely separated from frontoclypeus; length about 0.3 times width; not emarginate anteriorly;

base partially concealed by granulate membrane. Ventral epicranial ridge present, encasing

maxillolabial complex. Mandibles stout, wedge-like, symmetrical; apex tridentate; incisor area con-

cave between dorsal and ventral carinae, with dense brush in concavity and a single, weak tooth on

dorsal carina; without mola; no mesal articulated process. Maxillolabial complex retracted; cardines

well separated; stipites free; maxillary articulating area well developed, concealed by lateral expan-

sion of mentum; galea and lacinia 1 -segmented, articulated, setose; maxillary palp 4-segmented.

Labium with prementum, mentum and submentum; ligula with apical margin straight; labial palps

widely separated, 2-segmented, with well-developed palpiger; mentum large, expanded laterally,

not divided longitudinally; submentum sclerotized and distinct anteriorly, indistinct posteriorly. Gular

sutures indistinct. Hypopharynx simple.

Thorax: Prothorax about 1 .6 times as long as mesothorax, which is subequal to metathorax.

Terga large, extending to lateral edge of venter. Protergum with narrow anterior and posterior areas

lightly sclerotized, finely granulate and reticulate, with scattered finely branched setae; central area

heavily sclerotized, largely covered with palmately feathered setae (that appear as scales under lower

magnification), each with a round tubercle arising near its base, and with a distinctive pattern of

small, smooth areas; meso- and metatergum with similar vestiture, fewer markings; abdominal terga

similar, markings fewer still. Mesothoracic spiracle located on anterior third of tergum about half-

way between dorsal and ventral extremities; small, biforous. Metathoracic spiracle rudimentary,

apparently non-functional. Presternal area of prothorax consisting of an anterior rectangular sclerite

with three regions of heavier sclerotization: a narrow median area and broader lateral areas; two

triangular sclerites posteriorly, their apices meeting at the midline. Basisternum transverse, protu-

berant medially, well separated from transverse sternellum. Mesothorax with basisternum in two

parts: anterior part transverse, meeting posterior edge of prothoracic sternellum, with a low, blunt

tubercle medially and lower projections laterally; posterior portion (precoxalia?) transverse with

sharp median tubercle and fused with epistemum laterally, which bears a sharp tubercle at anterior

base of coxa; epimeron crescent-shaped behind pleural suture; sternellum narrow, transverse; coxae

well separated and postcoxalia not sclerotized. Ventral portion of metathorax similar in structure.

Leg armed with stout setae, coxa with longer, finer setae in addition; approximate ratio of segment

lengths: 2.7: 2: 1 .4: 1 : 1 ; tarsungulus with a single, weak, feeble seta, often missing.

Abdomen: Segments 1-7 ofsame general structure as thorax; segment 1 slightly shorter than

2-7, which are subequal; tergum slightly more extensive than on thorax; pleurites present on 1 -7;

sternal area on 1 -6 with a median triangular sclerite, acute posteriorly, with a linear sclerite on either

side; segment 7 similar but sternite truncate posteriorly, without linear sclerites laterally. Spiracle

similar in structure and location to that on mesothorax. Vestiture and pattern ofsmooth areas gener-

ally similar to that of thorax. Cuticle between dorsal sclerites with one median and two pairs of

lateral dark spots that, when taken together, give the effect of 5 broken, longitudinal stripes extend-

ing from behind the head to the base of segment 8. Ecdysal line extending only as far as segment 7.
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Figure 1-5. Paralichas trivittis, larva. 1 . Full-grown larva, lateral. 2. Spiracular siphon (abdominal

segment 8) and operculum (segment 9-10). 3. head, ventral 4. Right mandible, dorsal. 5. Right

mandible, ventral. Line = 1 .0 mm.

Segment 8 highly modified, without sternum, longer than preceding segments, tapered posteri-

orly into a long, slightly upturned siphon with large spiracles at its apex. Segment 9 attached ven-

trally to 8, reduced to an incomplete band, without urogomphi; segment 10 with a flattened plate

forming a hinged operculum. Gills, hooks and osmoregulatory organs absent.
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8

Figure 6-8. Paralichas trivittis, pupa. 6. dorsal. 7. ventral. 8. Gin-trap on segment 4-5. Scale = .0 mm.

Pupa
(Figures 6-8)

Length 14-16 mm. Color pale (cuticle translucent), with pronotal styli, spiracles, gin-traps and

cerci testaceous.

Head: Smooth, with scattered, mostly bifurcate, setae visible at higher magnifications (> 1 00X).

Antennae directed posteriorly. Maxillary and labial palpi extended posteroventrally.
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Figure 9. Paralichas trivittis, male imago, dorsal. Scale = 1 .0 mm.

Thorax: Smooth, with a few scattered setae visible at higher magnifications (> 1 00X). Pronotum

with 2 large styli arising from broadly rounded tubercles near anterior margin; slightly sigmoid in

shape with dense, hydro fuge spination. Wingpads tucked ventrally, lying between meso- and met-

athoracic legs. Each leg with femora extending outward at right angle to body axis; tibia folded

against femur; tarsi extending posteriorly along body axis.

Abdomen: Appearing smooth under low (<100X) magnification; at higher magnifications scat-

tered, branched setae evident, with fine, dense patches ofspines ("shagreen") appearing as irregular

bands extending laterally from gin-traps near anterior margins of tergites; intersegmental cuticle

granulate. Spiracles present on segments 1 to 7. Gin-traps, 6; present between first through seventh

abdominal segments; consisting of a single, lightly sclerotized carina on poste-

rior margin of segments 1 to 6, opposing a pair of heavily sclerotized, crescent-shaped carinae on

anterior margin of segments 2 to 7. Urogomphi short, sclerotized, acuminate, divergent.
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Specimens examined.

1 15 from benthic samples collected between June 2000 and March 2001, three spring seep

tributaries of spring brook known locally as Watercre: s Spring, East Branch White Clay Creek,

Figure 10. Paralichas trivittis, photomicrograph of scale-like setae on abdominal tergum 2. Setae

arise from the base of a low, rounded tubercle. Scale = 100 microns.

Chester Co., Pennsylvania, USA (locations of seeps: 39°52'28.0"N, 75°47'24.5"W; 39°52'27.5"N,

75°47'25.8"W; 39°52'27.3"N, 75°47'26.4"W; all approximately 113 m elevation); 1 collected

from Ledyard's Spring Brook (39°52'44"N, 75°47'29"W, elevation 119 m), 1972. xii. 1 1 . Material

deposited at Stroud Water Research Center, Academy of Natural Sciences of Philadelphia and the U.

S. National Museum of Natural History.

Pupae: 1 intact, 3 exuviae from laboratory rearing tray on 2001 . v i . 1 5 (from larvae collected

2000.viii.22, Watercress Spring, 39°52'27.5"N, 75°47'25.8"W). Material deposited at the Stroud

Water Research Center and the Academy of Natural Sciences of Philadelphia.

Imagines: 2 males, 5 females from laboratory rearing tray 2001.V.23 — 2001 .vi. 1 5, from lar-

vae collected 2000.viii.22, Watercress Spring, 39°52'27.5"N, 75°47'25.8"W; 30 males, 1 female,

from malaise trap, same locality, 2001. v.. 13 - 200 1 .vii. 1 1 ; 4 males, 2 females, malaise trap. Saw-

mill Spring, 39°51'54"N, 75°46'54"W, 1984.vi.26- 1984.vii. 12. Material deposited at the Stroud

Water Research Center.

Discussion

The presence of an elongate spiracular siphon on abdominal segment 8

(Figs. 1 and 2) with operculate segment 9 attached ventrally will distinguish

the larvae of Paralichas from all other known North American beetle genera.

Hayashi (1986) illustrated the larva of Paralichas pectinata (Kiesenwetter)

from Japan and Costa et al. (1999) provided a description and detailed illus-
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(rations for that species. We have not examined P. pectinata, but from the

illustrations provided by Costa, et al. (1999) it would appear that P. trivittis

and P. pectinata are quite similar. The only other cladotomine larva known at

present is that of Austrolichas monteithi (Lawrence and Stribling 1992).

Austrolichas larvae also have a spiracular siphon on segment 8 and a reduc-

tion and ventral placement of segment 9 with an operculum. Lawrence and

Stribling (1992) reported seeing an unassociated larva from Venezuela which

appeared to be of the same type as Paralichas and suggested it might repre-

sent Cladotoma Westwood. We have seen larvae collected from tree holes in

Panama that are similar to Paralichas in most respects, including the spi-

racular siphon, which may represent Octoglossa (P. J. Spangler and W. E.

Steiner, Jr., personal communication). It seems likely that the spiracular si-

phon on segment 8 is present in all Cladotominae, and possibly other ptilo-

dactylids (e.g., Octoglossa).

Paralichas larvae will not key in current editions of White and Brigham

(1996) or Stehr (1991 ). In White and Brigham's (1996) family key Paralichas

larvae will end up at Dryopidae (couplet 26). However, couplet 24 (segment 9

with or without an operculum) is rather ambiguous with regard to Paralichas

larvae, in which segment 9 itself appears to form an operculum beneath seg-

ment 8. The insertion of a new couplet prior to existing number 24 would

allow the easy separation of Paralichas larvae:

24a(23) Abdominal segment 8 highly modified, without sternum, longer than

preceding segments, tapered posteriorly into a long, slightly upturned

siphon with large spiracles at its apex Ptilodactylidae (in part)

24a' Abdominal segment 8 similar in structure to segment 7 24

A similar couplet at the beginning of the ptilodactylid larval key would

separate Paralichas from the remaining genera. Adult Paralichas can be dis-

tinguished from all other ptilodactylids by the presence of pectinate ungues.

In Lawrence's (1991) key to Coleoptera larvae, Paralichas will dead end

at couplet 191 (Dryopidae and Chelonariidc-.e); well separated cardines and

biforous spiracles would take it to Dryopidae, but cuticular surface structure

and vestiture would indicate Chelonariidae. Again, the insertion of a couplet

such as the one above would separate Paralichas easily.

Biobgy

Habitat Description and Rearing Methods

Paralichas trivittis larvae were found in spring seep habitats in south-

eastern Pennsylvania. Seep habitats in this area are typically 2-5 m wide and

shallow with substrates dominated by sand and fine quartzite gravel overlain

with mud, fine particulate matter and mixed detritus (i.e., an organic muck).

The dominant vegetation type within these seeps consists of herbaceous plants

such as skunk cabbage (Symplocarpusfoetidus [L.] Nutt.) and jewelweed (Im-

patiens capensis L.). A mixed hardwood deciduous forest surrounds the seeps

and leaf litter constitutes a main component of the diet of the aquatic fauna.
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Thirty-eight larvae (approximately two-thirds to full grown) collected

August 22, 2000 were placed in two rearing trays constructed from standard

rat trays (polypropylene, 45 cm long, 25 cm wide, 20 cm deep). Trays had

screened sections in the bottom and ends to allow water flow and a screen

cover with an emergence trap. Trays were filled with substrate from the spring

seep to about 5 cm depth. One tray was immersed in the spring seep where the

larvae were collected, and the other was placed in an artificial stream in the

Stroud Water Research Center (water pumped from White Clay Creek). In

December the tray positioned in the field was brought into the laboratory

stream because of concerns about frost-heaving of the tray and freezing of its

substrate. The first adult beetle appeared in the laboratory on May 23, 2001.

Seven more adults emerged over the following two weeks. On June 15 the

contents of the trays were sieved, and one pupa was collected and preserved,

as well as pupal and larval exuviae from the other adults. Larvae, pupae and

adults were all found in the same muck habitat. Nine larvae were returned to

one of the trays and rearing in the lab continued at ambient White Clay Creek

Paralichas trivittis in Malaise Trap

% %, %, %,
u
°> % %

Date
Figure 11. The appearance of Paralichas trivittis adults in Malaise trap collections, Watercress

Spring, East Branch White Clay Creek, Chester Co., Pennsylvania, USA (39°52'27.5"N,

75°47'25.8"W), 2001.
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temperatures. Between Tune 7 and June 24, 2002 another 5 adults (1 male, 4

female) emerged in the tray. Since the larvae appeared to be two-thirds to full

grown when collected in August 2000, it seems likely that at least two years

are required to complete larval development in the field.

Densities

Quantitative benthic sampling was performed at ten spring seep sites in

southeastern Chester County, Pennsylvania, USA (Fenstermacher 2002). Six

samples were taken at each site in June 2000, Sepember 2000 and March
2001. Each sample was a composite of three scoops for a total of 0.06 m2

.

Paralichas trivittis larvae were found in three of the seeps, all tributaries of

Watercress Spring (see Specimens examined, above). Ofthe fifty-four samples

taken from those three sites, 22 contained a total of 115 P. trivittis larvae.

Density estimates ranged from - 1400/m 2 with a mean of 26C/m 2
.

Fauna! Associations

The following insect taxa v/ere found in samples containing P. trivittis:

Plecoptera: Soyedina carolinensis (Claassen) (Nemouridae) and Leuctra

variabilis Hanson (Leuctridae); Megaloptera: Sialis (Siaiidae) and Nigronia

fasciatas (Walker) (Corydalidae); Trichoptera: Frenesia missa Milne
(Limnephilidae), Lepidostoma sommermanae Ross (Lepidostomatidae),

Psilotreta rufa (Hagen) (Odontoceridae), Beraea (Beraeidae), Molanna blenda

Sibley (Molannidae), Rhyacophila (Rhyacophilidae), and Phylocentropus

(Polycentropodidae); Coleoptera: Agabus and Hydroporus (Dytiscidae),

Cymbiodyta and Tropisternus (Hydrophilidae), Optioservus (Elmidae),

Prionocyphon and Scirtes (Scirtidae) and Anchytarsus (Ptilodactylidae);

Diptera: Airichopogon, Ceratopogon and Prohezzia (Ceratopogonidae),

Chironomidae, Chrysops (Tabanidae), Hexatoma, Limnophila, Limonia,

Molophilus, Ormosia, Oxycera, Pedicia, Pilaria, Pssudolimnophila, and

Tipula (Tipulidae), Bittacomorpha and P fychoptera (Ptychopteridae),

Pericoma (Psychodidae), Dixa (Dixidae) and Ciinocera (Empididae).

Behavior

Paralichas larvae were collected in the field by sieving the organic muck
they inhabit. Captured larvae were very slow-moving. When submersed in

water, the spiracular siphon of the 8th abdominal segment was observed to

protrude through the water surface. Larval gut contents consisted of amor-

phous organic detritus. No diatoms or animal remains were observed, indi-

cating P. trivittis is a detritivore.

Pupae were found in the larval habitat, with the larval exuviae attached

by means of an entanglement of the larval tracheae on the sharp, pupal

urogomphi. We saw no evidence of a pupal cocoon (such as that described by

White, 1859, for Paralichas guerinii).
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Reared adult P. trivittis were maintained in the laboratory for up to three

weeks in Petri dishes provisioned with a small wad of tissue (Kimwipes®)

kept moist with water (to maintain humidity) and sugar water. Two males

were observed drumming with their mesothoracic legs. Each drumming phrase

consisted of a left-right alternating, rapidly accelerating pattern of about 10-

20 beats that lasted about a second. On two occasions receptive females were

observed to answer male drumming bouts in what appeared to be an identical

phrase commencing about 0.5 seconds after the male's phrase. These bouts

were continued until the male located the female, whereupon he mounted.

Males were observed palpating the females' heads and pronota with their

antennae while attempting intromission. Once intromission was achieved,

copulation continued for 2 to 4 hours. Females kept in Petri dishes laid eggs

individually in the small wad of moist tissue that had been provided to main-

tain humidity. Hatching began 8 days after oviposition.

Seasonality of Adults

On May 30, 2001 a Malaise trap was placed at the site where Para-

lichas appeared most commonly in benthic samples (Watercress Spring;

39°52'27.5"N, 75°47"25.8"W). The trap was emptied weekly for the remain-

der of the calendar year. A total of 3 1 individuals was captured between June

6 and July 11, 2001 (Figure 11). All specimens were captured. Examination

of archived Malaise collections from a nearby spring (Sawmill Spring;

39°51'54"N,75°46'54"W, elevation 113 m) from 1984 revealed six/5
trivittis

adults (4 males, 2 females) captured between June 19 and July 12. In the

laboratory, adults appeared about 2 weeks earlier, probably due to a slightly

warmer thermal regime.

Of the 31 individuals captured in the Watercress Spring Malaise, 30 were

males. Laboratory rearings gave no indication of a male-biased sex ratio

(total = 2 male, 5 female). Both of the laboratory-reared males were found at

the top of the cage, whereas three of the five females were found only when
we sieved the rearing tray contents looking for pupae. This and the paucity of

females captured in the Malaise suggests that males may disperse more
actively than females.
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SOCIETY MEETING OF FEBRUARY 26, 2003

IR-4 and the Minor Crops in Hawaii

Dr. Hong Chen
Rutgers University

Dr. Chen described her work in the IR-4 Project ( Interregional Research Project #4), funded

by USDA-ARS and CSREES. It is the only publicly funded program that conducts residue stud-

ies and submits petitions to EPA for registration of pesticides. IR-4's mission is to provide pest

management solutions to growers of fruits, vegetables, and other minor crops for the benefit of

consumers, growers and food processors. Since IR-4 focuses on minor crops, its work directly

benefits tropical agriculture. In Hawaii, 100% ofthe agricultural commodities are minor crops.

Many pesticides labeled for use in Hawaii today were registered through the IR-4 project. Ha-

waiian Islands are formed by the tops of volcanic mountains. Only certain lowlands near the

coasts are tillable. Hawaii has a unique agriculture system that is characterized by monocultures,

long crop cycles, and year-round suitable habitat & climate that are favorable to the develop-

ment of the insects and pathogens. The fact that the islands are 2,000 miles away from the

nearest continental landmass makes Hawaii more susceptible to invasive species.

The total annual farm gate value in Hawaii is approximately $520 million, which contrib-

utes about 6% of total business sales in Hawaii's economy. Since sugarcane has declined from

early 90's, values ofthe diversified agriculture led by pineapple have surpassed sugarcane in last

1 years. Currently the top six commodities based on the total value of production are pineapple,

sugarcane, macaaamia nuts, coffee, papaya and banana. The effectiveness of pest control in

Hawaii is affected by the limitations in introducing natural enemies, high rate of new invasive

species, monoculture practices, overlapping pest generations, etc. Those facts increase the needs

for pesticide registrations in Hawaii; therefore IR-4's role in protecting tropical agriculture is

indispensable.

Dr. Chen illustrated her presentation with slides of Hawaiian farms, crops and important

pest species and gave a number ofexamples of the approach taken by the IR-4 project to combat

damaging insects, mites and snails.

In notes of entomological interest, Charles Bartlett reported seeing snow scorpionflies at

Ashland Creek Nature Center in Delaware and briefly described his January collecting trip in

Belize, while Joe Sheldon mentioned a student collection of crane flies (Chionea) at Lake Placid

NY in January and described the remarkable insects, including bioluminescent diptera larvae,

encountered on his class trip to New Zealand.

William J. Cromartie

Corresponding Secretary
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SOCIETY MEETING OF NOVEMBER 13, 2002

Impact of artificial lighting on populations of moths

Kenneth D. Frank

Artificial lighting has been blamed for declines in populations of moths. The principal evi-

dence for this comes from observations of effects of artificial lighting on individual moths. Flight

of moths to artificial light disturbs moth navigation, orientation and activity. This in turn dis-

rupts mating, oviposition and dispersal. It exposes moths to predation by spiders, birds, bats,

lizards, and toads. Artificial light sources incinerate moths trapped in lamp fixtures. Inventories

of moth species detected with light traps suggest that most species of larger moths (macrolepi-

doptera) fly to artificial light.

Effects of artificial lighting on individual moths, however, are difficult to extrapolate to

moth populations. Destruction ofover 60,000 moths by light trapping over a period often years

in a site in Britain produced no reduction in the annual number of individuals or species caught.

In other locations, declines that occurred in populations of moths after increases in artificial

lighting have been traced to habitat destruction. Other causes of such declines have included

chemical insecticides and biological control agents such as parasitoids and microbes that attack

non-target Lepidoptera.

Populations ofmany species of moths thrive in illuminated habitats. Five hundred and eleven

species of larger moths are resident in the London area. This number constitutes the majority of

species found in Britain. Many of these species avidly fly to light, and some are found predomi-

nantly in urban or suburban locations. In urban areas, high densities of artificial light sources

paradoxically suppress flight-to-light behavior; they reduce the background darkness that this

behavior requires. Adverse effects cf artificial lighting on parasitoids of Lepidoptera may confer

some protection to moth populations.

Artificial lighting likely weakens shaky populations of species endangered by habitat de-

struction. By impeding nocturnal dispersal, artificial lighting disrupts the chief route by which

moth populations survive habitat fragmentation. In Germany, endangered species ofmoths have

been found at suburban streetlights remote from their breeding habitats.

There were no notes of entomological interest.

William J. Cromartie

Corresponding Secretary
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